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JAISING P. MODI 


By Prof. C. B. SINGH, mz, rrc.s. (England), 
Head of the Department of Surgery, Medical College, Agra. 


On the 19th June 1954, India lost one of its most distinguished medical 
jurists in Dr. Jaising P. Modi. At the time of his death he was 79, but the 
advanced years had not affected his zeal and passion for the subject of 
medical jurisprudence. He had just then been invited by the Government 
of India to suggest ways and means for promoting a new technique in the 
field of Forensic medicine. 


Belore that beautiful piece of literature on Medical Jurisprudence— 
‘Modi’s Juris’—came into existence our courts recognised none but foreign 
authorities on the subject and the students read none but foreign authors, 
Law in every land is made to suit the living conditions of the people. Modi’s 
work did not enunciate a new law, but it interpreted it in a way that was 
applicable to our country and could be easily understood by our countrymen, 
For a change we began reading of ‘Ramu and Kalua fighting over their eattle 
with a gandasa rather than Dick and Harry having a drunken brawl’. Only 
we, of the profession, can understand the difference. The typical and rare 
Indian cases quoted in his work with their full medico-legal implications are 
very valuable. Right since the birth of ‘ Modi’s Juris’ in 1920 the work 
reigns supreme in its field upto this date. It knows no provincial boundaries 
or national borders for it is an international monument of the subject. 
Dr. Modi was from many years considered the most reliable expert in medico- 
legal cases and his expert opinions were upheld in every court of this 
country. 


Dr. Jaising P. Modi was born in 1875 and after finishing his education 
at the Grant Medical College, Bombay, proceeded to England and took his 
triple diploma from the Edinburgh University. He returned to India with 
an intention to practise in Ahmedabad, but soon changed his mind and joined 
Government Service in Uttar Pradesh and it was then that he came to this 
institution as teacher in Hygiene, Medical Jurisprudence, Chemistry and 
Physics. He was much respected for his knowledge and his understanding 
“nature in those days. He held a distinguished record of service and popu- 
larity as a teacher while he was here. In 1918 he shifted to Lucknow and 
remained there for the long period of seventeen years. He served the K. G. 
Medical College in various capacities, as lecturer in Forensic Medicine, 
Professor of Materia Medica and Forensic Medicine, and later for 14 years 
as Reader in Medical Jurisprudence. He was later nominated as the medico- 
legal expert to the Government of U.P., a post which he held for 10 years, 
During his period of office in Lucknow, he worked as Secretary to the King 
George’s Hospital Committee for Management and also Assistant Superin« 
tendent of that hospital for a long time. Many of his distinguished students 


we have as teachers today. After retiring from Lucknow he worked for one 
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year as Honorary Lecturer in Medical Jurisprudence and Toxicology at the 
G. S. Medical College, Bombay. 


He worked on behalf of the Indian Medical Council as an Inspector of 
the courses of instruction and examination in medical jurisprudence. 


Dr. Modi was one of the founder-members of the Medical Association 
for Gujarat and Saurashtra, in the activities of which he displayed active 
interest till the last of his days and presided over its annual deliberations 
twice. It was his profound knowledge of the set-up of our profession in this 
country that prompted the Gujarat University to invite him to deliver 
lectures on the future set-up of medical education in this country. 


It is difficult to fathom the depth of learning of Dr. Modi and it will be 
long before another of his calibre rises from:the profession to overshadow 
his name. 
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PREFACE TO THE FIRST EDITION 


In accordance with the wishes of the Principal of the Agra Medical 
School and the Examiner in Medical Jurisprudence, this book has been 
written chiefly as a text-book for students reading in medical schools and 
colleges ; but in the hope that it may also prove useful to medical and legal 
practitioners I have tried to incorporate my practical experience as a medical 
jurist for about fifteen years and as a lecturer in this subject in the Agra 
Medical School for eleven years and since then in the Lucknow Medical 
College. I have also given in the form of appendices copies of Government 
orders in relation to medico-legal work, and certain sections of the Indian 
Evidence Act, Criminal Procedure Code, Indian Penal Code, Lunacy Act, 
Poisons Act, ete, which have a direct bearing on legal medicine, 


The students of medical schools and colleges while reading for their 
examinations may conveniently omit the text printed in smaller type which, 
not being included in their course, is meant only for practitioners. 


I must admit my responsibility for the opinions expressed in the text, 
though in the preparation of this book I have freely consulted various text- 
books and periodicals, to the authors of which I acknowledge my grateful 
thanks. 


tees 


I have also to express sincere thanks to Dr. E. H. Hankin, M.A, ScD. 
Chemical Examiner and Bacteriologist to the Government of the United 
Provinces, tor his kindness in revising certain parts of the manuscript and 
for much valuable assistance and suggestions, especially in the section on 
Toxicology and to Lieutenant-Colonel E. J. O'Meara, O.BE., FR.C.S,, LMS,, 

~-Principal, Agra Medical School, who has rendered every assistance to facili- 
tate the completion of the book. 


In conclusion, I further desire to acknowledge my great indebtedness to 
Mr. H. M. Rogers of Messrs. Butterworth’s for assisting me in reading the 
proots. 


Lucknow 


1990 J. P. MODI 


PREFACE TO THE TWELFTH EDITION 


The responsibility of editing future editions of this book has been 
entrusted to me by the author Dr. J. P. Modi, who expired on 19th June 1954. 


No time or trouble had been spared by the late author almost to the day 
of his death in thoroughly revising the text of this edition and I have 
endeavoured to make it up-to-date to the time of publication of this edition, 
greater emphasis has been given to details of the treatment of various poisons 
and recent interesting cases have been included. The section on alcohol is 
also revised by me. 


I wish to express my deep sense of obligation to Dr. H. 8. Mehta, 
Professor of Forensic Medicine, Grant Medical College, Bombay, for the 
photographs which are reproduced as Figs. 69A & B, 75, 84, 102, 103, 104, 
112, 130A & B and 151, and to Professor G. K. Karandikar of Baroda Medical 
College for suggesting an alternative classification of poisons, 


I am grateful to Shri B. V. Patel and Shri M. K. Rangnekar for their 
kind help in revising and making up-to-date the Drugs Act and the Drugs 
Rules. 


I am deeply indebted to Prof. C. B. Singh of Agra Medical College for 
the life sketch of the author. 


It is my plan to have future editions of this book revised by leading 
medical jurists from all over India, so that the book will remain up-to-date 
and continue to serve students and members of the medical and legal 
professions all over India as it has done in the past. 


Bompay ! N. J. MODI 


August 1955. 


MEDICAL JURISPRUDENCE 
AND TOXICOLOGY 


SECTION I 
MEDICAL JURISPRUDENCE 


CHAPTER I 
LEGAL PROCEDURE IN CRIMINAL COURTS 


/Definition.—Medical Jurisprudence, Forensic Medicine and Legal Medi- 
cine are synonymous terms used to denote that branch of State Medicine 
which treats of the application of the principles and knowledge of medicine 
to the purposes of the law, both civil and criminal. It does not include 
Sanitation, Hygiene or Public Health; both this and Medical Jurisprudence 
being distinct branches of State Medicine. Medical Jurisprudence proper, 
as distinguished from Hygiene, embraces all questions which affect the 
civil or social rights of individuals and injuries to the person and bring the 
medical practitioner into contact with the law; while Toxicology deals with 
the diagnosis, symptoms and treatment of poisons, and the methods of 
detecting them. 


In his professional career the medical practitioner will have frequently 
-to give evidence as a medical jurist in a court of law to prove the innocence 
or guilt of his fellow subjects, or to authenticate or disprove a criminal 
charge of assault, rape or murder brought against an individual. He must 
remember that as a medical jurist, his responsibility is very great, for very 
often he will find that his is the only reliable evidence on which depends 
the liberty or life of a fellow-being. He has, therefore, to acquire the habit 
of making a careful note of all the facts observed by him, and to learn to 
~draw conclusions correctly and logically after considering in detail the pros 
and cons of the case, instead of forming hasty judgments. 


It is very essential that a medical jurist must have a fair knowledge of 
all the branches of medical and ancillary sciences taught to a medical student 
in the course of his studies, inasmuch as he is often required to invoke the 
aid of these subjects in the elucidation of various problems of medico-legal 
interest in the courts of law. He must also be well acquainted with the 
Government orders, statutes and acts affecting his privileges and obligations 
in medical practice, and some of the sections of Indian Evidence Act, Criminal 
Procedure Code and Indian Penal Code relating to the various offences, in 
the investigation of which his assistance is generally requisitioned. 


It has been repeatedly remarked by judges that members of the medical 
profession are not very careful in drawing up medico-legal reports and conse- 
quently cut a very poor figure as expert witnesses, but the experience of 
medico-legal work in India leads one to believe that this carelessness com- 
plained of by the judges is not due to any wilful negligence on the part of 
medical witnesses but to want of sufficient data supplied by the Police, and 
also to their want of practical knowledge of legal procedure in criminal courts . 
owing to lack of opportunities afforded to medical students to be present ‘in 
‘courts, when any cases of medico-legal interest are being tried. Again, 
in Medical Colleges, great stress is laid on the theoretical teaching of 
this subject, but its practical side is altogether neglected. Medical Juris- 
prudence is a practical subject, and the class lectures should be illustrated 
with practical examples, as far as possible, while the students ought to get 


2 MEDICAL JURISPRUDENCE 


ample opportunities to examine cases of injury and poisoning, and to conduct 
and witness medico-legal post-mortem examinations. 


To obviate this difficulty it is necessary to give first a brief account of the 
procedure adopted in a legal inquiry and of the criminal courts of India, 
before the subject proper is treated. 


LEGAL PROCEDURE AT AN INQUEST Ae 


Coroner’s Inquest.—In the Presidency towns of Calcutta and Bombay” 
the Coroner with the help of a jury~holds inquests or inquiries in cases of 
sudden, unnatural or suspicious deaths, or in cases of deaths occurring in a 
jail within the jurisdiction of his court. The Coroner is authorized*to order 
a post-mortem examination of a body to be made by any qualified medical 
practitioner, usually the Police Surgeon, whom*he summons to his court to 
give evidence at the inquest. At such an inquest or inquiry heSsummons 
witnesses, takes their evidence on oath, receives evidence on behalf of the 
accused and then with the help of the jury finds a verdict as to the cause 
of death. If he finds a verdict of foul play against the accused person, he 
‘issues his warrant for the apprehension of such accused person and sends 
him forthwith to the Magistrate empowered to commit him for trial. Where 
there is enough evidence of foul play, but the perpetrator of the crime is not 
some person 
thet inquiry 


identified, the Coroner’s jury returns an open verdict asain 
or persons unknown, and the matter is held in abeyance, until fur 
throws more light on the perpetration of the crime, 


», Police Inquest——In mofussil towns, an officer! usually of the rank of a 
Sub-Inspector of Police in charge of a police-station, on receiving information 
of the aceidental or unnatural death of any person, informs immediately the 
nearest Magistrate of the same, and proceeds to the place where the body 
of the deceased person is lying and there, in the presence of two or more 
respectable inhabitants of the neighbourhood, makes an investigation and 
draws up a report of the apparent cause of death as judged from the appear- 
ance and surroundings of the body, describing such wounds, fractures, 
bruises and other marks of injuries as may be found on the body, and statin g 
in what manner or by what weapon or instrument (if any) such marks 
appear to have been inflicted. The report is then signed by the investigating 
police-officer and by the persons present at the inquest. Ina case of suspected. 
foul play or doubt regarding the cause of death, the police-officer forwards 
the dead body for post-mortem examination to the Civil Surgeon.of the 
district or other qualified medical man authorized to hold such examination, 
furnishing him with the descriptive roll and as full particulars as possible 
to enable him to find out the probable cause of death, if the state of the 
weather and the distance admit of its being so forwarded without risk of 
such putrefaction on the road as would render such examination useless. 
In order to shirk responsibility the investigating officer is apt to send all dead 

es irrespective of the cause and manner of death to the Civil Surgeon 
for post-mortem examination. The Civil Surgeon, immediately after holding 
post-mortem examination, has to give a statement as to the cause of death 
to the constable accompanying the dead body for communication to the 
investigating officer, and to send the full report later to the Superintendent 


of Police, who forwards it to the Sub-Divisional Officer or Magistrate 
eoncerned. 


In cases of rape and other cognizable offences the individual i t 
the Sub-Inspector of Police to the Civil Surgeon for medical vokamination 





1. Vide Appendix II, sec. 174, Cr. P.C. In the Presidenci 
investigations may be made by the head of the village. In the U 
and Oudh head censtables specially selected by the Suverintén 
powere the Local Government to hold inquiries, 


of Madras and Bombay 
nited Provinces of Agra 
dent of Police are ‘ém- 
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along with his statement recorded in the vernacular. In cases of assault or 
other non-cognizable crime the injured person may go direct to the Civil 
Surgeon with the permission of the police-officer, if he thinks it necessary, 
or he may file an affidavit in the court of .a Magistrate who will send him 
to the Civil Surgeon for medical examination and report. 


DIFFICULTIES IN THE DETECTION OF CRIME 


- The Civil Surgeon or the Medical Officer, who is always ready to assist 
the course of justice, finds it, at times, very difficult to arrive at correct 
conclusions in medico-legal cases for the following reasons :— 


(1) On hearing of an incident, the investigating police-officer, being 
already engaged in investigating another case or for some other reason, may 
not proceed at once to the place of occurrence ; consequentlyvaluable time 
is lost-in obtaining a clue to the crime, ..As an instance of the dilatory habits 


of the police-officers I may cite below one of many similar cases. 


A Hindu female, about 45 years old, of P. S. Mandiaon, Lucknow District, died 
in the King George’s Hospital at 4 p.m. on the 20th September 1921. The Police were 
informed immediately of her death, and yet the necessary papers for post-mortem 
examination were handed over to me at 9 am. on the 22nd September 1921. The result 
of this unnecessary delay was that the cause of death could not be ascertained owing 
to the decomposition of the body. 


(2) Even if the police-officer reaches the place in time, he may. not 
touch the dead body and scrutinize it for any marks of violence or identifi- 
cation on account of caste préjtidices 6¥some such scruples, but may depend 


on the illiterate villagers present at the inquest, who may have some motive 
in concealing the real facts. To illustrate these remarks I cite the following 


four cases :— Musi. 


1. In February 1917, the body of a Mehemedan woman was taken out of a well in 
Akbar’s palace at Fatehpur Sikri, and was sent to the Agra Medical School Mortuary 
for post-mortem examination with a police report that she was young, had thirty-two 
teeth, and her hair was dark; while at the autopsy it was found that the woman was 
more than 60 years old, had no teeth, all the alveoli had been absorbed, and the plait 
of the hair of the head that was lying loose owing to decomposition was mostly of a 

~-silvery white colour. 


2. In a case of double murder which occurred in Chowk, Lucknow, on or about 
the 10th August 1923, the age of one of the victims was put down to be 54 years by the 
‘police-officer holding the inquest but on inspection on the 12th August, the age was 
ascertained to be only 14 years and the age of the other victim who happened to be the 
mother of the girl (first victim) was forty years. 


3. On the 26th August 1923, a body was removed from a well situated within the 
jurisdiction of Police-Station, Chowk, Lucknow. It was sent to the Medical College 
Mortuary for post-mortem examination with a report that it was the body of an unknown 
woman. At the autopsy it was found to be the body of a tall and well-built male. The 
body was in an advanced state of decomposition but the penis and scrotum were easily 
recognizable. 


4. On the 10th July 1924, a headless body was found floating in Nahair (canal) 
Ghyasudin Haidar within the jurisdiction of Police-Station, Hazaratganj, Lucknow. The 
body was taken out and forwarded to me for examination with a report that the body 
was that of a woman. On examination I found that the body was that of a Hindu male, 
as the penis which was distended owing to decomposition was not circumcised. 


(3) The report supplied by the police-officer is often quite meagre, as, 
for want of powers of observation and habits of accuracy, he rushes through 
an inquest, and omits to note many points, which would otherwise help prove 
the manner of death, or, for want of the most elementary knowledge of 
Medical Jurisprudence, though the subject is taught in police training schools, 
he mistakes the marks of post-mortem staining for those of. violence and ° 
describes injuries where there are none or omits to mention them when they 
are present, and thus unwittingly misleads the medical officer, especially if 
the body happens to be highly decomposed. 
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The following cases from my note book would be quite sufficient to 
substantiate the above remarks :— 


1. In October 1919, the body of a Hindu girl, aged 10 years, was forwarded from 
Police-Station, Kakori, with the station officer’s report that the deceased was found with 
a wound at the back of the neck. On examination eleven incised wounds were found on 
the right mandible, chin, and the right side and back of the neck cutting into the third, 
fourth and fifth cervical vertebree and the spinal cord. There was also an incised wound 
along the front of the left thumb. 


2. In October 1921, the body of a Hindu boy, about 12 years old, was brought from 
Police-Station, Goshaingunj, Lucknow District, with a report that the deceased was said 
to have been beaten with a lathi which resulted in his death and that there were four 
marks of injuries on his body. Post-mortem examination was held twenty hours after 
death when only one bruise, 2” x $”, was found on the lower part of the right shoulder- 
blade, and death was due to asthenia from chronic malaria. 


3. On the ist August 1922, post-mortem examination was held on the body of 
Budhu, aged 40 years, brought from Police-Station, Malihabad, Lucknow District, with a 
report that the deceased died from five injuries inflicted on the body, viz. one on the 
right temple, one on the left shoulder, and three on the right side of the back. No external 
injury could, however, be detected except an abrasion, 4” x 1” above the left cheek bone. 
On opening the abdomen, the spleen which was enlarged was found ruptured. 


4. The body of a Mehomedan male, 48 years old, was forwarded for post-mortem 
examination on the 18th March 1923, with a report that the deceased had been killed by 
dacoits on the night of the 17th March and that there were several bruises on the face, 
neck and other parts of the body. On examination, no injury was found anywhere on 
the body except a slight laceration across the left upper eyelid and a small abrasion 
across the left side of the neck. The stomach and intestines, on the contrary, revealed 
the signs of irritant poisoning. 

5. On the 26th February 1927, the body of one Kashi Parshad alias Kashidin, aged 
22 years, was forwarded to the King George’s Medical College Mortuary for post-mortem 
examination with a police report that “after turning the body on all sides the deceased. 
was found to have been shot in the head, and that there was an abrasion on the right 
arm”. On examination I found no gun-shot wound on the head, but detected two lace- 
rated wounds on the head, and nine contusions, varying from two and a half to four 
inches by one inch, and five abrasions, varying from one-fourth to half an inch by one- 
fourth inch, on several parts of the body. There was also an extensive fracture of the 
vault of the skull and a laceration of the brain. 


6. On the 14th March 1928, the body of one Raja Ram was sent to me for post- 
mortem examination from Police-Station, Alam Bag, Lucknow, with a report that “‘.the 
left jaw was cut, the left testicle was pierced with some sharp pointed thing and there 
were bruises round the loin and all over the chest and legs”. On examination none of 
these injuries were found on any of the parts mentioned above. But death was found to 
be due to strangulation caused by a cord twisted twice round the neck. 


(4) The police-officer is not'to blame in all cases, as he sometimes finds 
it dificult to furnish the medical officer with really trustworthy information 
for his guidance inasmuch as, owing to the unwillingness of the relatives and 
neighbours to appear before a Magistrate and give evidence on oath, or, 
owing to a false notion about the honour of the parties concerned, no one 


comes forward to volunteer a statement, even if he was present when the 
crime was committed. 


ea 


jungies situated on the outskirts of villages, there is sreat facility for 

dogs, jackals and 
birds of prey to an extent which will render them difficult of recognition. 
In October 1918, I saw the body of a Brahmin male, whose ears had been 
so nicely gnawed through by rats that they appeared to have been cut away 


* 


es place mich more. rapidly than in Western countries, and this is a 
fréeqizent occurrence in the hot and rainy seasons owing to the fact that a body 
has to be carried for long distances in a dooly either in a bullock ¢ 


(6) Owing to the climatic conditions in India decomposition of bodies 


art or on 
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the heads of Chamars before it can be taken to the sadr station for autopsy ; 
for, in most districts the Civil Surgeon is the only officer authorized to hold 
medico-legal post-mortem examinations. As a precaution against decomposi- 
tion, the police in the United Provinces of Agra and Oudh were instructed to 
protect the body either by wood charcoal and ferrous sulphate (kasis), 
phenyle and mustard oil or carbolic dust, but this process does not, in any 
way, retard putrefaction. On the contrary, it helps to disfigure the external 
wounds so much that in some cases it may be difficult to differentiate their 
varieties. Hence on my representation to the Inspector-General of Civil 
Hospitals, U.P., these instructions have been cancelled, and the police are 
now required to forward the body in a shell in the state in which it was found. 


A medical officer must never hesitate to hold a post-mortem examination 
of a body on the ground of advanced decomposition, although it is, at times, 
very trying and disgusting to do so. It is very essential to make as thorough 
an examination as practicable in order to find some clue to the cause and 
manner of death, especially in a case where there is suspicion of foul play. 


On account of districts being spread over a large area, it is impossible 
to avoid such difficulties. Hence it appears to be desirable for members of 
the Provincial Subordinate Medical Service in charge of branch dispensaries 
to be authorized to hold post-mortem examinations, and I do not see any 
reason why these officers should be debarred from holding autopsies, seeing 
that they have to go through a four years’ course in a recognized medical 
school and have to pass three stiff examinations before they are qualified to 
practise in medicine and surgery.? 


(7) To fabricate a false charge against an enemy it is usual for one party 
to kill a relation, probably a child or old person, and then to accuse the 
opposite party of murder. Even on the occurrence of a natural death in the 
family the relatives make a false report to implicate their enemies, and 
attribute the death to some previous quarrel or fight that had taken place 
between the two parties. Sometimes, someone disappears from the scene 
and after a time a decomposed body found lying on the outskirts of a village 
or dug up from a grave is claimed as the body of the absconding person, 
‘and a false charge of murder is laid at the door of an unwary enemy who, 
though innocent, not infrequently makes a confession of guilt, possibly to 
avoid police torture, or when for other reasons, he finds it difficult to escape 
the net of conspiracy spread around him. - 


Illustrative Cases.—l. In the District of Hardoi, a lad, named Chitowri, was missing. 
About a dozen persons claiming to be eye-witnesses swore before the police that they 
had seen the boy being strangled by his brother-in-law and other accomplices and 
thrown into a river. The principal complainant, Ramlal, Chitowri’s brother, fainted at the 
police station while he was describing his brother’s alleged murder. The police searched 
the river and instituted a murder case, and the Magistrate issued warrants for the arrest of 
the accused. The bottom was knecked cut of the case, however, on the accidental dis- 
eovery by the police of the “dead” Jad very much alive in a friend’s house, several miles 
from the village. Ramlal and others were prosecuted for making false complaints to 
mislead the police.—Times of India, July 15, 1937. 


2. A priest suddenly disappeared from his village, and police inquiries led to the 
arrest of two men, one of whom was the priest's nephew and the other a teacher in the 
village school. They were charged with murder in the Court of the Dewan of Dharam- 
jaigarh State in Bilaspur District, Central Provinces. The police produced charred bones, 
believed to be those of the missing priest, who, they alleged, had heen taken to the 
jungle and murdered by the accused with an axe. Prosecution witnesses were called to 
support the police story and the accused were committed to the Sessions. While they 
were awaiting judgment, however, the missing priest wrote to the Dewan informing 
him that he was returning from a pilgrimage he had undertaken. Subsequently the 
priest himself appeared before the Court, and the accused were acquitted. The police 


2. This class of medical men will cease to exist after a few years, as almost all 
medical schools are being raised to the status of medical colleges, where medical educa- 
tion is imparted upto the degree standard. : 
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sub-inspector who investigated the case and the school teacher who deposed that the 
axe had actually been taken from him for the murder had been arrested and prosecuted, 
—Times of India, Nov. 23, 1935. 

8. One Harbans, son of Tarif Jat of village Dabathua in Meerut District, was 
sentenced to death under section 302 LP.C., for having caused the deaths of his two 
daughters, aged seven years and two years respectively, with a gandasa for the purpose 
of implicating his father and two brothers in the crime. 


The prosecution story was that Tarif had partitioned his lands amongst his sons, 
whereafter Harbans accused and his brother Des Raj began to live jointly. On January 
19, 1937, a dispute arose between Harbans accused and his father with regard to the pay- 
ment of canal dues. There was mutual abuse between the two and Harbans knocked down 
his father who was rescued by his other sons. The accused received a few lathi blows from 
the rescuers. Upon this Harbans became furious and left the place saying that he would 
get them hanged. Reaching his house he chained the outer door from inside and 
catching hold of his elder daughter struck her with a gandasa which caused her imme- 
diate death. Harbans then snatched the younger daughter from the lap of her mother 
and killed her also with the gandasa. Shortly after this the accused went to the police- 
station and reported that his father and his brothers had killed his two daughters. Just 
as the writing of this report was completed the chaukidar of the village arrived and 
reported that it was generally rumoured that Harbans had himself killed his daughters 
with a gandasa and had come to report. As Tarif could not dare go to the police-station 
lest Harbans should assault him he went straight to the Superintendent of Police and 
reported the whole incident. The station-officer of Police-station Sardhana after making 
investigation challaned Harbans under section 302 I1P.C—Leader, Sept. 5, 1937. , 


4. During a quarrel over a young widow one Lachman Ahir and his father, Umedi, 
were beaten with lathis and admitted into hospital at Gunnaur in the District of Badaun. 
The father and the son were provided with only one bed, there being no more beds avail- 
able in the hospital. In order to implicate his enemies and make them responsible for 
his father’s death Lachman got up at night and murdered his father by strangulation. 
—Leader, April 18, 1930. 


5. One Fauz Khan and his uncle, Roshan Khan, owned a field in Dasauli village, _ 
which had been under mortgage for nearly twenty or twenty-two years and the mortgage 
was not redeemed. Roshan Khan was in pecuniary embarrassments in other ways and 
had many debts to pay. His nephew, Fauz Khan, asked him not to execute any fresh 
documents to consolidate his debits and advised him upon a new way of paying off all 
old debits. He asked his uncle to accompany him to their mortgaged field and receive 
from him two or three severe lathi blows so that he could bring a false charge of assault 
against his creditors to whom he was heavily indebted. Thus, by the threat of a 
criminal prosecution he could coerce them to hand back the securities relating to his 
loans and also make them pay him a sum of money by way of compensation. Strangely 
enough, Roshan Khan fell in with the suggestion and accompanied his nephew to their 
jointly mortgaged field. The latter then made a determined assault upon his uncle and 
caused him a number of injuries which soon resulted in death. The plot was, however, 
found out during the police investigation and Fauz Khan was sentenced to death under 
section 302, 1P.C—Leader, Dec. 17, 1930, p. 6. 


6. One Karim Bux killed by throttling his daughter, Must. Subratan, aged 10 years, 
on the night between the 16th and 17th March 1931, placed the corpse near the house of 
Mangat and brought a false charge of murder against Mangat and Sujan, who were his 
enemies. He also inflicted two parallel abrasions within the vulvar orifice to the left 
of the hymen so as to lead to a suspicion of rape. Karim Bux was subsequently con-- 
victed of the offence of the murder of his daughter under section 302 LP.C. and sentenced 
to death King Emperor v. Karim or Karim Buz, Allahabad High Court Criminal Appeal 

o. 69 o . 


7. One Imrati, 50 years old, resident of Police-station Mandiaon, District Lucknow, 
died on the 5th January 1932, and a report was made at the police-station that the 
deceased was beaten with shoes, kicks and fists during a quarrel seven days before 
death, and had received three or four marks of external injury on his back, one injury 
on the head towards the back, and also internal injuries, from the effects of which death 
occurred. At the post-mortem examination held on the next day, I found no marks 
of injury on the back or the head or on any other part of the body, but found both the 
lungs to be pneumonic. Hence I gave my opinion that the death was due to pneumonia 
and not due to any injuries. 


8. On April 4, 1935, the house of Mangal Chunilal in the village of Ratanpur was 
burgled. Cash and ornaments were stolen. The police patel sent information to the 
nearest police-station. The police sub-inspector at Godhra was communicated with. 
As he was busy with the investigation of another case, he sent Narsing Chandrasing, 
one of his constables, for inquiry. The constable reached Ratanpur on the night of April 
3. Next morning, he sent for five villagers from Ankadia on suspicion that they were 
concerned in the burglary. On their arrival they were questioned and, on their denying 
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knowledge of the burglary, they were made to stand in a courtyard with their legs 
stretched apart. They were asked to bend down, and pebbles were placed on their necks 
and backs. Those who dropped the pebbles were severely belaboured with sticks. Two 
of them were hung from rafters in a room, their legs being tied with ropes. Various 
other forms of torture were alleged to have been practised on them. The “stinging 
nettle”? was used on Bata Natha, one of the victims. The torture extended over a period 
of thirty-six hours. They were ultimately set free. When the police had left the village, 
those who had received injuries went to Godhra for medical treatment. Batha was 
admitted to the Civil Hospital, as it was found that one of his palms had been crushed 
under the legs of a cot. The other victims made a petition to the District Superintendent 
of Police. 


The additional District Superintendent personally conducted the inquiry and - 
arrested Narsing Chandrasing and six others on charges of torture, wrongful confinement 
and abetment. They were tried by the Sessions Judge, Broach and Panch Mahals, who 
sentenced Narsing constable to three years’ rigorous imprisonment for causing grievous 
hurt to Batha with a view to extorting a confession, and to one year’s rigorous imprison~ 
ment for wrongful confinement, the sentences to run concurrently. Virsing, assistant to 
the police patel, was bound over in the sum of Rs. 200 for a year. The other five accused. 
were found not guilty and were acquitted. 


Narsing filed an appeal in the High Court of Bombay against his conviction and 
sentence, but Their Lordships upheld the conviction and sentence—Times of India, 
March 5, 1936. 

9. A ease occurred in Bombay where six Chinese, in order to extract a confession, 
blindfolded and gagged a Chinese cloth hawker, and after binding his hands and legs 
together hung him on a wall head downwards and subjected him to terrible and brutal 
torture for several hours. He was whipped and battered against the wall, kicked and 
fisted. Still he refused to confess that he had anything to do with the theft of Rs. 1,700 
worth of cloth belonging to one Sin Yung Thong. 

Finding him obstinate, his assailants were alleged to have stuffed his nose with 
chilly powder and dusted him on the knuckles. Unable to bear the pain any longer, 
Chang, the victim, mentioned the name of another Chinese as concerned in the theft. 
-On this he was freed of the ropes, but locked up in a room where he remained without 
food or drink for two days. On the third day he managed to break open the window 
and leapt down through it. He was picked up in an unconscious state and taken to 
hospital, where only after three days he was able to make a statement to the police.— 
Times of India, Dec. 18, 1940. 

10. One Noor Mohmad was in love with his step-daughter, who, however, wanted 
to marry a youth, named Usman Ismail. He threatened Usman with “dire conse- 
quences”, and to implicate him falsely murdered an unknown boy on August 19, 1948, 
in a garage at Dadar Main Road with the help of Zaidyarkhan Waidyarkhan. The police 
arrested both these men, who were tried before the Additional Sessions Judge, Greater 
Bombay. The special jury unanimously found Noor Mohmad guilty and he was sentenced 
to death. Zaidyarkhan was found not guilty and was acquitted. Against his conviction 
and sentence Noor Mohmad appealed to the High Couri, Bombay. Their Lordships 
dismissed the appeal and confirmed the sentence.—Times of India, Nov. 19, 1949. 


CRIMINAL COURTS AND THEIR POWERS 


There are three kinds of courts for the trial of offenders in India. These 
are the High Courts,,the Courts of Session and the Courts presided over by 
Magistratés. “There are three classes of Magistrates, the first, the second, 
and the third. There is also’ the class oF the Pisa ency Magistrates, who 
aré appointed for Presidency towns. First class~ Magistrates commit their 
cases to the Courts of Session and Presidency Magistrates direct to the High 
Courts, bit the Presidency Magistrates of Bombay have to commit their 
cases to the Court of Session for Greater Bombay under the Code of Criminal, 
Procedure (Bombay Amendment) Act, 1948. From the class of the Magis- 
trate of the first class a Magistrate is appointed to the charge of a district 
and_is called the District Magistrate. “A” Magistrate of the-first ‘or~second 
class, when placed in charge of a sub-division,-is-known_.as the Sub-Divisional_ 
Magistrate. “~~ 9 “7-0 

~The High Courts are the highest tribunals in the country, and are con- 
stituted by Parliamentary Statutes. They are established at Allahabad, 
Bombay, Calcutta, Lahore, Madras, Patna and Nagpur, while the Chief*Courts 
are the highest Courts in Oudh and Sind, and the Judicial Commissioner’s 
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Court in the North-West Frontier Province. These courts may try any 
offence and pass any sentence authorized by law. But since the advent of 
independence on the 15th August 1947, British India has been divided into 
two separate sovereign states of Indian Dominion and Pakistan, and a High 
Court has been established in each of the provinces of these States, where 
there was none. The High Court of Allahabad and the Chief Court of 
Lucknow of the United Provinces have been amalgamated into the combined 
High Court located in Allahabad, but a judicial bench has been holding its 


separate sittings in Lucknow. 


In these courts cases are tried before a Judge and a common jury of 
nine persons. A commen jury is composed of persons whose names appear 
in the general list of those liable to serve as jurors. Medical men are as a 
rule, exempted from serving on a jury (vide Appendix ITI, Cr. P.C., section 
320). A special jury is composed of persons taken from a special list of 
jurors prescribed by the High Court. A special jury is empannelled in trials 
pertaining to offences punishable with death in any other cases directed by 
a Judge of the High Court. The verdict of the jury is to be delivered 
through their foreman to be chosen by the jurors themselves, in the first 
instance. The unanimous verdict of the jury is to prevail in the High Court, 
but if the jury are not unanimous and the Judge disagrees with the verdict 
of the majority, he may discharge the jury and order a new trial. The 
accused person has the right to challenge the jurors individually as they 
are called. 


The Courts of Session are invested with jurisdiction over all kinds of 
offences. But they can only try cases which have been committed to 
them by a Magistrate. They may pass any sentence authorized by law, but 
a sentence of death passed by a Court of Session must be confirmed by the 
High Court before it can be carried out. An Assistant Sessions Judge may 
pass any sentence authorized by law, except a sentence of death or of trans- 
portation or imprisonment for a term exceeding seven years. The trials 
before these courts are ordinarily conducted by the presiding Judge with 
the assistance of three or four assessors, but the Local Government may, 
with the previous sanction of the Governor-General-in-Council, by order in 
the Official Gazette, direct the trial of all offences or of any particular class 
of offences before any Court of Session in any district to be by jury (vide 
Appendix IIT, Cr. Proc. Code, sec. 269). In trials by jury before the Court 
of Session the jury shall be composed of not less than five or more than 
nine men. In cases where an accused person is charged with an offence that 
is punishable with death, the number of the jury shall, as far as possible, be at 
the full strength and in no case less than seven. 


The Sessions Judge is not bound to accept the opinion of the assessors. 
If he happens to differ from their opinion, he can pass a sentence without 
referring the fact to the High Court to which he is subordinate, but if he 
disagrees with the verdict of the jury, whether it be in favour of the prisoner 
or against him, he can only submit the record to the High Court which may, 
on submission being made, pass any order which it deems proper to pass. 


The racial discrimination prescribed for the procedure at the trial of a 
Kuropean or an Indian British subject in the Code of Criminal Procedure by 
Act XII of 1923 is abolished by the Criminal Law (Removal of Racial Discrj- 
minations) Act, 1949. 


The sentences authorized by law are— 
(i) death, 
(ii) transportation, 
(iii) imprisonment (including solitary confinement), 
(iv) fine, and 
(v) whipping. 
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Of these, a Magistrate of the first-class may pass.a-sentence of imprison- 
ment not. exceeding two: years. He is also empowered to direct that a certain 
portion of the sentence shall be served out in solitary confinement within the 
limits laid down by the Indian Penal Code. The power to inflict the punish- 
ment of whipping is also vested in a Magistrate of the first class. The term of 
imprisonment which a second class Magistrate may award is six months, 
but a2 Madgistrate-ef-the-third class cannot pass’ & sentence of imprisonment 
exceeding one month. All classes of Magistrates are also authorized to pass 
a sentence of fine, but a Magistrate of the first class cannot pass a sentence of 
fine exceeding one thousand rupees, a Magistrate of the second class, one 
exceeding two hundred riipees, and a Magistrate of the third class, exceed- 
ing rupees fifty. Magistrates of the second and the third class are not 
empowered to pass a sentence of whipping. As regards solitary confinement 
a Magistrate of the third class is not, but a Magistrate of the second class is, 
authorized to order that a portion of the sentence of imprisonment should 
be of the description known as solitary confinement. Twice the amount of 
imprisonment which a Magistrate is authorized to award may be inflicted 
by him when passing a sentence for two or more offences at one trial. Of 
course, the Court of any Magistrate may pass any lawful sentence combining 
any of the sentences which it is authorized by law to pass.° 


In the Punjab, Sind, the Central Provinces, Coorg, and Assam and in 
Oudh and some other parts of the country the Local Government may also 
confer on certain Magistrates of the first class the powers resembling those 
of an Assistant Sessions Judge. Such Magistrates can pass any sentence 
except that of death and of transportation or imprisonment in excess of 
seven years. 


Subpoena—A subpoena is a document compelling the attendance of a 
witness in a court of law under a penalty. When it is served on a witness 
to give evidence and produce documents before a court, he must do so 
punctually. Non-compliance in a civil case may render him liable to an 
action for damages, and in a criminal case, to fine or imprisonment, unless 
some reasonable excuse is forthcoming. 


In civil cases it is customary to offer a fee, termed conduct money, to 
eover necessary travelling expenses, when a subpeena is served. If this is not 
done, the medical practitioner may ignore the subpcena, if he so desires. 
In a case where a medical practitioner considers that the fee offered at the 
time of the service of a subpcena is less than what he is entitled to, he must 
ask to have his proper fee paid before being sworn to give evidence, and 
the presiding Judge will decide the fee to be paid in the circumstances. It 
is possible that the fee allowed by the Judge may be much less than what 
he expected. Hence, in order to avoid disappointment, the medical man will 
be well advised to make sure of his adequate remuneration before giving 
a report on a case which will eventually lead to litigation, unless it happens 
to be a case where he is bound in duty to give evidence. It should, however, 
be remembered that no unreasonable difficulty in the matter of payment of 
fees should be raised in cases tried in civil courts under the Workmen’s 
Compensation Act, 1923, as modified upto the first August 1938. 


In criminal cases no fee is tendered at the time of serving a subpoena ; 
the independent medical practitioner may demand a fee at the time of giving 
professional evidence before taking the oath, but he should not insist on its 
payment if the presiding officer of the court is not willing to sanction the 
sum demanded by him. He must give evidence, or he may find himself in 
the inconvenient position of being charged with contempt of court. ee the 


ra 





3. See Appendix III for different sections of Cr. Proc. Code. 
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case! of K. E. v. Ram Narain Sharma it was held that “in a warrant case 
ordinarily it is the Government that may pay the expenses of the witnesses 
both for the crown and the defence, and therefore it is the duty of the | 
Magistrate to fix the fees of the witnesses. He cannot leave to the parties to 
negotiate with the witnesses and fix the fees, even in the case of experts. 
If an expert witness on payment of a reasonable fee fixed by the Magistrate 
declines to give evidence the Magistrate can compel him to do so”. The 
Covernment have not laid down a definite scale of fees payable to medical 
practitioners for attending to give professional evidence in criminal prosecu- 
tions, although in framing the rules under section 544, Criminal Procedure 
Code, for the payment of the expenses to the witnesses attending before any 
criminal court, they have laid down that “‘ witnesses following any profession, 
such as medicine or law, shall receive a special allowance according to 
circumstances and custom”. It is customary to pay the usual fee of sixteen 
rupees to a Civil Surgeon and ten rupees to a member of the Provincial 
Medical Service in charge of a dispensary for giving evidence in a Magis- 
trate’s court as expert witnesses in summons cases under section 244(3) of 
the Criminal Procedure Code and for the defence in warrant cases under 
section 257(2) of the Criminal Procedure Code. When summoned to give 
evidence in warrant cases medical officers in Government service are not 
entitled to their fees as experts, but are usually paid two rupees as travelling 
expenses if they are employed in the town where the court is held. 


When summoned on the same day to attend at two courts, civil and 
criminal, the medical witness should attend at the criminal court, and inform 
the civil court of his inability to do so on account of his presence in the 
criminal court, which has preference over it. If summoned to two courts, . 
both civil or criminal, the witness should first attend at the higher court. 
If, however, both courts happen to be of the same status, he should go to 
the court from where he received the summons first, and inform the other 
court of the fact, or should attend there after he has done with the first court. 


Oath.—On being called into the witness-box the witness has to take the 
oath before he gives his evidence. It may be noted here that the medical 
witness, if he happens to be a gazetted officer, has not to stand in the witness- 
box, but is usually offered a chair on the dais by the side of the presiding 
officer. As a rule he is shown special consideration, as the nature of his 
duties is such that he is not kept in attendance in the court longer than 
necessary, and his evidence is often interposed out of its turn, so that he is 
released at the earliest moment. 


A Christian in taking the oath has to kiss the “book”, but this is not 
right from a hygienic point of view and he would be well advised to insist. 
on taking it after the Scotch form, raising his right hand above his head 
and saying in a firm and loud tone :—“I swear by Almighty God, as I shall 
answer to God at the great Day of Judgment, that I will tell the truth, the 
whole truth, and nothing but the truth.” A non-Christian in taking the oath 
has to repeat, while standing, “the evidence which I shall give to the court 
shall be the truth, the whole truth, and nothing but the truth. So help me 
God.” If a witness wishes to give his evidence on solemn affirmation, he has 
to say “I solemnly affirm that the evidence which I shall give to the court 
shall be the truth, the whole truth, and nothing but the truth.” 


In whatever form the oath is taken it renders the witness liable to be 
prosecuted for perjury under section 193 of the Indian Penal Code (vide 
Appendix IV), if he fails to state what he knows or believes to be true. His 
evidence is then recorded in the following manner :— 





4, 33 Criminal Law Jour., Nov. 1932, p. 761; also vide 38 Crim. Law Jour., 1 
(Lahore High Court Crim. Rev. Pet, No. 521 of 1936, K. E, v. Purshottam Das) 987, p. 133 
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(1) Examinaticn-in-chief, (2) Cross-examination, (3) Re-examination, 
(4) Questions put by the Judge, juror, or assessor. 

(1) Examination-in-chief.—This is the first examination of a witness 
by the party who calls him. In Government prosecution cases the prose- 
cuting inspector, as a rule, first examines the witness to elicit the principal 
facts concerning the case. If the witness is summoned by a private party, 
he is at first examined by the pleader of that party. In this part of the 
examination leading questions,® i.e. questions which suggest their answers, 
are not allowed except in those cases in which the Judge is satisfied that 
a witness is hostile, and tries to conceal the true facts. ‘Did you see X 
striking Y with a stick on a certain afternoon” is a leading question, as that 
suggests the answer “yes”. It cannot, therefore, be put to the witness. 
The proper forms of the question in a case of an assault are :—‘‘ When did 
this incident occur ? Where were you at the time ? What did you notice? ” 
and so on. In that case the witness will narrate the whole incident of X 
striking Y as he saw it. 


(2) Cross-examination.—This is held by counsel for the accused who 
tries to elicit facts, or demonstrate the possibility of theories, not necessarily 
inconsistent with the evidence the witness has given, but helpful to his own 
case. In this examination leading questions are permissible, and the witness 
should be very cautious in answering them. He should not attempt to 
answer the questions, unless he clearly and completely understands them, 
as the cross-examiner often tries every possible means to weaken his evidence, 


thereby showing to the court that the evidence in question is conflicting and 
worth nothing. 


The witness may also be asked any questions which tend to test his 
veracity, to discover his knowledge, experience and qualifications and even 
to injure his character. It must, however, be remembered that the court 
can always forbid any question which appears to it to insult or annoy, or 
which, though proper in itself, appears to the court needlessly offensive in 
form (vide section 152, Indian Evidence Act). 


In some instances cross-examination acts as a double-edged sword, which 
cuts both ways, ie. it may damage the defence as much as, nay, sometimes 
more than, the prosecution, specially if counsel is not familiar with medical 


science, and the witness happens to be well up in his subject, and at the 
same time honest and straight-forward. 


There is no time-limit to the cross-examination. It may last for hours 
or even days, although the presiding officer can always disallow irrelevant 
questions and cut short the cross-examination. On one occasion I was cross- 
examined for six days (the examination lasting two hours every afternoon) 
in a civil case for the recovery of professional fees against a barrister who 
raised an issue of malpractice. In the end the case was compromised and 
the barrister had to pay full fees including expenses. On another occasion 
I was cross-examined for six hours in a case of murder. At last when the 
defence pleader could not shake me in my statement, he appealingly asked 
if there was anything in favour of his clients. I replied that I would have 
informed the Magistrate long time ago if there was anything in their favour, 
as I was there to assist the administration of justice. 


(3) Re-examination.—The prosecuting inspector or counsel, who con- 
ducts the examination-in-chief, has the right of re-examining the witness to 
explain away any discrepancies, that may have occurred during cross- 
examination ; but the witness should not introduce any new subiect without 
the consent of the Judge or opposing counsel, lest he should be liable to 
cross-examination on the new point thus introduced. gt 


5. Vide Appendix II, sec. 141, Indian Evidence Act. 


ie MEDICAL JURISPRUDENCE 


(4) Questions put by the Judge, Juror, or Assessor.—The Judge, juror 
or assessor may question the witness at any stage to clear up doubtful points. 
(BP Vota pe rine a 5s febi i oud. 
3’ MEDICAL EVIDENCE 
Medical evidence given before a court of law is of two forms, viz. (1) 
documentary and (2) oral or parole. 


{ (1) Documentary Evidence.—This includes 
(a) Medical Certificates. 
(b) Medico-legal Reports. 
(c) Dying Declarations. 

(a) Medical Certificates—These are the simplest forms of documentary 
evidence, and generally refer to ill-health, unsoundness of mind, death, etc. 
These certificates should not be given lightly or carelessly, but with a due 
sense of responsibility for the opinion expressed in them. They are not 
accepted in a court of law unless they are granted by a duly qualified medical 
practitioner registered under the Provincial Medical Council Act. 


In giving a certificate of ill-health a medical practitioner should mention 
the exact nature of the illness, and preferably should take, at the bottom of 
the certificate, the thumb-mark impression or signature of the individual to 
whom -it. refers. - 7 os ; 


A medical practitioner should remember that, on the occurrence of the 
death of a person whom he has been attending during his last illness, he is 
legally bound to give a certificate stating, “to the best of his knowledge and 
belief”, the cause of death, for which he is not allowed to charge a fee. 
The granting of such a certificate is not to be delayed, even if the fee for 
attending the patient during his lifetime is not paid. The medical practi- 
tioner may subsequently sue the legal heirs of the deceased for his dues if 
he so desires. However, he must decline to give a certificate, if he is not sure 
of the cause of death, or if he has the least suspicion of foul play. In 
such a case the proper course for him is to report at once to the police 
authorities, before the body is removed for cremation or burial. 


Civil Surgeons and superior medical officers are often called upon to 
countersign death certificates, but they should not do so without inspecting 
the body. From the non-cbservance of such a precaution it has sometimes 
happened that a medical officer has been placed in an awkward position in 
a court of law. 


(6) Medico-legal Reports.—These are the documents prepared by the 
medical officer in obedience to a demand by an authorized police-officer or a 
Magistrate, and are referred to chiefly in criminal cases relating to assault, 
rape, zaurder, poisoning, etc. These reports consist of two parts, viz. the 
macts observed on eXdminatiern, and the opinion or the inference drawn from 

cts. 


In order that they may be admitted as exhibits in evidence, these reports 
should be written up by the medical officer at the time the examination was 
made or immediately afterwards. They form the chief documents in judicial 
inquiries and are likely to pass from the lower to the higher courts, as well 
as to be placed in the hands of pleaders; hence the utmost care should be 
used in preparing them. No exaggerated terms, superlatives, or epithets. 
expressing one’s feelings should be used. For instance, one should never 
say that “extensive damage to the skull and brain was the result of a 
particularly brutal, murderous assault” or “the deceased was evidently sub- 
jected to a particularly murderous attack in which throttling was also 
indulged in”. we ' 

After noting the facts, the opinion should be expressed briefly and to 
the point. The medical officer must remember that he should always base 
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his opinion on the facts observed by himself. He should not be biased by 
the statements of others. In drawing conclusions in medico-legal reports he 
should not depend upon information derived from any other source. How- 
ever, if his opinion tallies with the information supplied, he should say so 
in his report. 


An injury case should be kept under observation, and the fact notified 
to the police, if it is not possib!e to form an opinion immediately after examin- 
ing it; a hasty opinion should not be formed, even if pressed by the police. 


Articles of clothing, weapons, etc. sent for medical examination should 
be described with full particulars to facilitate their identification later in 
court. They should be labelled with the differentiating numbers or marks, 
and returned to the Superintendent of Police or Magistrate in a sealed cover, 
one’s private seal being used ; the signature of the person, usually the police 
constable, receiving them should be taken. Those articles, which are likely 
to be sent to the Chemical Examiner, should be kept under lock and key 
in the custody of the medical officer. 


. (c) Dying Declarations —A dying declaration is_a_statement, verbal 
or written, made by a person since deceased, relating to the cause of his 
or her death or any of the circumstances of the transaction resulting in 
death. The medical officer in charge of a hospital or dispensary should at 
once send for a stipendiary or honorary Magistrate to record the dying 
declaration of a person, who is likely to die from the effects of criminal 
violence or other criminal cause.® If, in his opinion, there is no time to call a 
Magistrate, the medical officer should himself record the declaration. It should 
be recorded in full detail in the vernacular in the identical words of the 
declarant, in the form of question and answer, and in the presence of respect- 
able witnesses. The accused or his pleader, if present, should be allowed 
to put questions to the declarant. The declaration should then be read 
over to the declarant, who should affix his or her signature or mark to it. 
When concluded, it should be signed by the medical officer recording it, 
who should also obtain signatures of respectable witnesses. If the declarant 
becomes unconscious, while the statement is being recorded, the medical 
officer writing it must record as much information as he has obtained and 
sign it, and obtain the signatures of the witnesses. If the statement is 
written by the declarant himself, it should be signed and attested by respect- 
able witnesses. The declaration should then be forwarded in a sealed 
envelope direct to the District Magistrate or Sub-Divisional Officer concerned. 
If it can be avoided, the police officer who is engaged in the investigation of 
the case*should not be allowed to be present, when the dying declaration is 
recorded. No undue influence should also be brought to bear on the 
declarant who should be permitted to give his statement without any outside 
prompting or assistance. 


It should be noted that the Calcutta High Court has ruled that in a case 
where a dying person is unable to speak and can only make signs in answer to 
questions put to him, the questions and signs put together might properly be 
regarded as a “ verbal statement” made by a person as to the cause of his 
death within the meaning of section 32 of the Indian Evidence Act, and are, 
therefore, admissible in evidence.? But statements of witnesses as to what. 
interpretations they put upon the signs made by the declarant are not’ 
admissible.® - 





. , ss 3b 

6. For full details of the 
I, Dept. VI, Chapter XXVI. 
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Under the Evidence Act of India, a dying declaration is admissible in 
court as evidence whether the person who made it was or was not, at the 
time when it was made, under expectation of death, but it is essential that 
the declarant must be in a sound state of mind at the time of making the 
declaration.” It is, therefore, the duty of a medical attendant to certify that 
his patient is in a fit mental condition to make a statement before it is 
recorded. A dying declaration is admissible in all criminal and civil cases, 
where the cause of death is under enquiry. 


Under the English law, a dying declaration is admissible as evidence if 
the declarant, at the time when the declaration was made, was in full posses- 
sion of his senses, and believed that he was about to die and that his recovery 
was impossible, the legal assumption being that an individual would speak 
nothing but the truth during the last moments of life. The admissibility 
of a dying declaration is confined to criminal charges of murder or 
manslaughter only. 


(2) Oral Evidence.—Oral evidence must in all cases whatever be direct, 
that is to say, if it refers to a fact which could be seen, heard or perceived 
by any other sense, or in any other manner, it must be the evidence of a 
witness who says he saw, heard, or perceived it by that sense or in that 
manner; if it refers to an opinion or to the grounds on which that opinion 
is held, it must be the evidence of the person who holds that opinion on 
those grounds.’® If oral evidence refers to the existence or condition of any 
material article other than a document, the court may, if it thinks fit, require 
the production of such material article for its inspection. Oral evidence is 
more important than documentary evidence, since a person has to prove 
on oath or affirmation documentary evidence supplied by hinr to-the court, 
that it is trué-and correct and isin~his own handwriting 3 the. following are 


“Ge YA Sars ittae 
* 


the exceptions :— 


a ea 
1. Dying declaration. —~ — 
“J 2. Expert opinions expressed in a treatise. S 
ww 3. Deposition of a medical witness jaken in a lower court. 
4. Chemical Examiner’s report. — _ 
o. Evidence given by a witness in a previous judicial proceeding.” 


1. Dying Declaration.—This is accepted in court as legal evidence after 
the death of the person who ma de iy it. Shoal the pere 


-statémeéent ceases to have any Iég rece as a dying declaration, but it may 
be relied on under section 157 of the Indian Evidence Act (vide Appendix 
II), to corroborate the statement of the complainant when examined_in the 
case," ™~ 


It should be remembered that a dying declaration does not become in=-- 
valid, if the declarant dies some days after making the declaration. In the 
case of K. E. v. Thakura Singh and another, where one Gurcharan who was 
severely beaten at about 5 or 5-30 p.m. and had no fewer than eight incised 
wounds causing a fracture of the skull bone and protrusion of the brain 
matter was able to make his dying declaration at 9 p.m. on the same day and 
died after six days, it was held that the fact that the declarant had lingered ' 
for some days after making the declaration does not render a dying declara- 
tion inadmissible in evidence.!” 





re ccc RE 


the 


2. Expert Opinions expressed in a Treatise——Expert opinions expressed 
in any treatise commonly offered for sale, and the grounds on which such 





9. Vide Appendix IJ, sec. 32(1), Indian Evidence Act. 
19. Vide Appendix If, section 60, Indian Evidence Act. 
li, E. V. Rama Sattu, 4 Bom. LR. 434; Sarkar, The Law of Evidence in India, Ed. IV, 


p. 235. 
12. 30 Crim. Law Jour., 1929, p. 65. 
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opinions are held, may be proved in court by the production of such treatise 
if the author is dead, or cannot be found, or has become incapable of giving 
evidence, or cannot be called as a witness without an amount of delay or 
expense which the court regards as unreasonable (section 60, LE. Act, vide 
Appendix I). 

3. Deposition of a Medical Witness taken in a Lower Court—Under 
section 509 of the Criminal Procedure Code (vide Appendix III), evidence 
given by a medical witness in a lower court is accepted in a higher court, 
provided it is recorded and attested by a Magistrate in the presence of the 
accused, and a certificate signed at the bottom of the deposition in the follow- 
ing form: “The foregoing deposition was taken in the presence of the 
accused, who had an opportunity of cross-examining the witness. The 
deposition was explained to the accused and was attested by me in the pre- 
sence of the accused.” His evidence without this certificate is not accepted 
in a higher court; hence the medical witness should himself see that the 
above certificate is written by the Magistrate at the foot of his deposition, 
specially in those cases which are likely to be sent up for trial before a 
Court of Session, if he wants to avoid the trouble of being summoned there. 
He is, however, liable to be summoned in the case in which his deposition 
taken by the Magistrate is essentially deficient or requires further explana- 
tion or elucidation. It must also be noted that after he has given evidence 
in the Presidency Magistrate’s Court, Bombay, in those cases which are 
triable before the Criminal Sessions of the High Court, the medical witness 
is required to sign an undertaking to appear before the High Court when 
summoned. 


4, Chemical Examiner’s Report.—Section 510 of the Code of Criminal 
Procedure (vide Appendix JIT) provides that a report signed by any Chemical 
Examiner or Assistant Chemical Examiner to Government upon any matter 
or thing duly submitted to him for examination or analysis and report may 
be admitted in evidence without requiring the officer concerned to be 
examined in court to prove the report. In connection with the rule of 
evidence embodied in this section a bench of the Oudh Chief Court, consist- 
ing of Chief Justice Sir Wazir Hasan and Mr. Justice B. N. Srivastava, made 
the following observations in the case of K. E. v. Mst. Gaya Kunwar charged 
under section 302 of the Indian Penal Code with murdering her husband, 
Lalta Singh, by administering arsenic to him 13 :— 

“We regret to note that what the law intended to be done as a matter of 
discretion, has been used almost as a general rule according to the practice 
obtaining: in this province. It is to be expected that whenever a Magistrate 
or a Court of Sessions finds that the report of the Chemical Examiner is 
inadequate, they should not admit it in evidence unless the officer concerned 


submits a full and satisfactory report or he has been examined in support 
of it.’ 


5. Evidence given by a Witness in a Previous Judicial Proceeding.— 
Under section 33 of the Indian Evidence Act (vide Appendix IT), evidence 
given by a witness in a previous judicial proceeding or before any person 
authorized by law to take it is admissible as evidence in a subsequent judicial 
proceeding or in a later stage of the same judicial proceeding, when the 
witness is dead or cannot be found or is incapable of giving evidence, or is 
kept out of the way by the adverse party, or if his presence cannot be 
obtained without an amount of delay or expense which, under the cir- 
cumstances of the case, the court considers unreasonable, provided that the 
adverse party in the first proceeding was afforded an opportunity to: ctoss- 
examine . hn, 


4 






13. Leader, Nov. 18, 1988, p. 6; also vide K. E. v. Happu (AIR. 1933. AW 
Criminal Law Journal, 1935, p. 17. ppu ( 2 Mea 
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KINDS OF WITNESSES 


Witnesses are of two kinds: common and expert._ 
A éommon witness is one who testifies to the facts observed by himself, ° 


An expert witness is one who, on account of his professional training, | 
is capable of deducing opinions and inferences from the facts observed by 
himself or noticed by others. Thus, it is apparent that a medical witness is 
both common and expert. He is a common witness when he gives evidence 
as regards the variety, size and position of injuries, and is an expert witness 
when he mentions the nature of these injuries as to whether they were | 
caused during life or after death, whether they were accidental, suicidal or ° 
homicidal and so on. 


RULES FOR GIVING EVIDENCE _ 


The medical practitioner, when summoned to court as an expert witness, 
must remember that he is there to tell the truth, the whole truth and nothing 
but the truth, and should, therefore, give his evidence irrespective as to 
whether it was likely to lead to conviction or acquittal of the accused. 


; He should speak slowly, distinctly and audiblyto enable the J udge and 
Counsel tc hear him and to.take notes of his evidence 
He should use plain and simple language avoiding all technicalities, as 
the bench and the bar are not expected to be familiar with medical terms. ' 
For instance, he should use “ bruise”, “ bone of the arm”, “ shoulder blade”, 
“collar bone”, “ gullet”, “ windpipe”, “lining membrane of the stomach”, 
“bleeding”, “covering of the heart”, etc. for “contusion”, .“ humerus ” 
“scapula”, “clavicle”, ‘“cesophagus”, “trachea”, “gastric meOus 
membrane ”, “ heamorrhage ”, “ pericardium”, etc. It is no use showing his 
erudition by using these terms ; however, if he cannot help using any medical 
term he should try to explain it in ordinary language as far as that is possible, % 


- He should avoid long discussions, especially theoretical arguments. His’ 
Answers should be brief and precise, and in the form of “yes” or “no”. 
However, by so doing, if he finds that his meaning is not understood he can: 


explain his answer after obtaining permission from the Judge. 


- If he does not know-er remember any particular point, he should not be. 
ashamed to say so, and must not hazard a guess in a doubtful case. 


ry 


He should remember that the lawyer has practically unlimited licence and 
latitude in putting questions to the witness in cross-examination, and_conse- 
vy quently “he should never lose his temper, but should appear cool and dignified, 
\_‘veven though questions of an irritable nature be put to him. I may, however, 
mention that as a medical jurist of twenty-eight years’ experience I -have- 
had no complaint against lawyers. They have great regard for me, and have’ 
shown the greatest amount of courtesy to me at the time of my deposition 

in Court. . 
The medical witness may refresh his memory from his own report already: 
forwarded to the court, but should not do so from his private notes, unless 
they agreed word for word with the original, were made at the time of, or 
immediately after, the occurrence of the event, and were written by him or 
cértified to be correct if written by his assistant; besides, he should be pre# 
pared to have them put in as exhibits if desired by the J udge or counsel 

to do so. " i 
He should not quote the opinion of other. medical -men-or -quote from, 
text-books concerning the case. He is supposed to express an opinion from 
his own knowledge and experience. ; : 


& 
nf 








oa 


14. Vide Appendix I, section 45, Indian Evidence Act. 


RULES FOR GIVING EVIDENCE li 


When counsel quotes a passage from a text-book and asks the witness 
whether he agrees with it, he should, before replying, take the book, note 
the date of its publication, read the paragraph and context, and then state’ 
whether he agrees or not; for, counsel usually reads only that portion which 
is fayeurable to his case, and the meaning may be completely altered if the 
whole passage is read.” In spite of this precaution he should stick to his 
opinion if it is still his opinion, and if he finds that it differs from one 
expressed in the book. To avoid being surprised by such quotations, how- 
ever, it is advisable to study all the available literature on the subject before 
giving evidence in court. 


Volunteering of a Statement.—It is said that a witness is not supposed 
to volunteer a statement in court, unless called upon to do so. This may be 
true in the case of a lay witness, but it cannot be so in the case of a medical 
witness. Even though a medical witness is called by one side to give evidence 
in court he must not forget his duty towards the opposite party. of. 


and fair dealing.* He must also rétiember-that-the Judge regards him not 


as a medical advocate- put forward by_one side to establish the case but as 
an officer of justice.to help the court elicit the truth. It is, therefore, the 


aaeeray 


volunteering of statements by a medical witness in*¢ourt, and he agreed with 
me that I should never hesitate in making such statements. Since then I 
have, as a rule, followed this practice, which has been appreciated so much 
by the Magistrates and especially lawyers that the latter very often put only 
one question during cross-examination, viz. “Doctor, please tell us if there 
is any point in favour of our client (accused)”. By following this practice 
my evidence in a lower court becomes so complete that on a very rare occa- 
sion I am summoned to a Court of Session. 


Professional Secrets.—Under section 126 of the Indian Evidence Act 
(vide Appendix II), a lawyer can claim privilege and will not at any time 
be permitted to disclose in court any communications made to him in the 
course and for the purpose of his employment as such by his client except 
with his express consent, but a medical witness cannot claim such privilege 
as regards professional secrets obtained by him or communicated to him by 
his patient in the course of examination and treatment. Nevertheless, he 
should, on no aceount, volunteer these secrets, but should divulge them 
under protest te show his sense of moral duty, when pressed by the court 
to do se. Non-compliance with the order of the court may render him liable 
for contempt of court. In certain American and Continental courts medical 
men, like priests in the confessional, are privileged not to divulge communi- 
cations which have been made to them in their professional character by 
any of their patients. 


It should be borne in mind that under the English law a medical witness, 
like any other witness in court, is absolutely privileged, and no action lies 
against him in respect of his statement in the witness-box.® He is also not 
compelled to answer questions which have a tendency to expose him (or the 
wife or husband of the witness) to any criminal charge, for no one is bound 
to criminate himself and to place himself to peril. Under section 132 of the 
Indian Evidence Act a witness is not excused from answering any question 
upon the ground that the answer to such question will criminate, or may 





15. Dawkins v. Rockeby, L.R. 7 H.L. 744, etc.; Sarkar, The Law of Evidence: 
Ed. IV, Dp. 879. og 
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tend directly or indirectly to criminate himself, but no such answer which 
he shall be compelled to give shall subject him to any arrest or prosecution, 
or be proved against him in any criminal proceeding, except a criminal pro- 
ceeding for giving false evidence for such answer. 


In a divorce case 16 before Mr. Justice Horridge the question of professional secrecy 
arose when the husband’s lawyer called a physician who had treated his wife. The 
physician asked to be relieved from giving evidence on the plea that the Ministry of 
Health had passed a regulation that “all information obtained in regard to any person 
treated shall be regarded as confidential. But the Judge said that the Ministry of Health 
had no power affecting the jurisdiction of the court; physicians were subject to the orders 
of the court and must disclose what they knew”. The physician said he was placed 
in a difficult position by this ruling. The judge replied, “I cannot see that you are 
bound to observe the regulations not to disclose voluntary information you obtained; 
but so far as giving information which you are bound to give in assisting the adminis- 
tration of justice it is your duty to give it”. The physician then gave the evidence. 


In a matrimonial suit17 where the petitioner claimed a dissolution of the marriage 
on account of the cruelty and adultery of her husband an interesting point arose when 
the three doctors who had treated the husband for ‘two well-known venereal diseases 
claimed privilege urging that the relationship of doctdr~and patient was confidential. 
Mr. Justice Young said that the law on this point was clear. Section 126 of the Evidence 
Act gave protection to a barrister, attorney, pleader or vakil with regard to communi- 
cations made to him in the course of his employment as such by a client. There was 
no protection afforded by the Evidence Act to a doctor as such. When a doctor was 
called to give evidence he was in the same position as any other person not exempted 
by the Act. It was his duty to assist the court in every way possible and to disclose 
to the court all the information in his possession relevant to the matter_in issue. His 
Lordship, therefore, had to disallow the plea of the doctors that they were entitled to 
withhold their evidence in this case. 


A doctor’s protest against the disclosure of a patient’s confidence was upheld in-a-- 
case heard at the Mayor’s and City of London Court.18 Mr. A, a tuberculous patient, 
under periodical supervision at a London tuberculosis dispensary, was employed as a 
telephone operator by a City firm and underwent a sanatorium treatment in 1929. Four 
years later, Mr. B, his deputy telephone operator, developed pulmonary tuberculosis and 
sued the firm for compensation under the Workmen’s Compensation Act, claiming that 
his disease was the result of using the telephone instrument used by Mr. A. The tuber- 
culosis officer at the dispensary attended by Mr. A was summoned to go to the court 
and to produce the records of the dispensary showing his patient’s condition and treat-. 
ment there. The officer made a protest both on the general ground that the evidence 
required of him was obtained by him in confidence as a medical practitioner, and on the 
special ground of a statutory obligation to secrecy. Article 10 of the Public Health 
(Tuberculosis) Regulations of 1930 direcis that “every notification and every document 
relating to a person notified under these regulations shall be regarded by the medical officer 
of health and by every person who has access thereto as confidential”. Under section 
1(3) of the Public Health Act, 1896, as the witness reminded the court, refusal to obey 
the regulations would expose him to a penalty of £100. The Judge upheld the protest, 
and the tuberculosis officer was absolved from giving evidence. 


ee 


16. Jour. Amer. Med. Assoc., July 23, 1921, p. 298; Brit. Med. Jour., 1921, Vol. II, p. 17. 
17. Leader, Oct. 27, 1932. 


18. Lancet, Oct. 13, 1934, p. 835. 








CHAPTER I 
PERSONAL IDENTITY 


Definition.—By identity is meant the determination of the individuality 
of a person. 


The question of the identification of a living person is raised in criminal 
courts in connection with absconding soldiers and criminals, or persons 
accused of assault, rape, murder, ete. It is also frequently raised in civil 
courts owing to fraudulent personation practised by people to secure unlaw- 
ful possession of property or to obtain the prolongation of a lapsed pension. 


The examination of a person for the purpose of identification should not 
be undertaken without obtaining his free consent, and at the same time it 
should be explained to him that the facts noted might go in evidence against 
him. It should be remembered that consent given before the police is of no 
account, and that the law does not oblige anyone to submit to examination 
against his will and thusdurnish evidence against himself. 


The identification of a dead body is required in cases of fires, explosions, 
railway accidents, foul play, etc. 


In India, the identification of a dead body sometimes becomes very 
dificult owing to its rapid decomposition in the hot season, or through 
damage caused by wild animals when exposed on the outskirts of a village. 
However, it is very essential that a dead body should be thoroughly identified 
and the proof of corpus delicti established before a sentence is passed in 
xourder trials, as unclaimed, decomposed bodies or portions of a dead body 
or even bones are sometimes brought forward to support false charges, and 
in a country like India it is not difficult to obtain such bodies, since villagers 
are in the habit of cremating bodies very partially, or throwing them into 
shallow streams, rivulets or canals, or burying them in shallow graves 
whence carrion feeders may dig them out. 


In a case of murder, where the body of the deceased was not traced, the learned 
Judges Stuart and Sulaiman J.J. of the Allahabad High Court were of opinion that where 
a man was brutally attacked with lathis (clubs) by several persons and after being beaten 
into unconsciousness was removed by the assailants and was never again seen alive, 
it is not possible to hold that the man is dead, and, therefore, the assailants could not be 
held guilty of murder—Bandhu v. Emperor, 25 Crimin. Law Jour. , 1924, p. 900. 


Ram Adhar was convicted of an offence of murder and sentenced to transportation 
for life by Mr. Asghar Hasan, Additional Sessions Judge of Gonda, with the followime 
remarks :— 


“As to the question of sentence the body not having been found in an identifiable 
condition the mere possibility, though not even the remotest improbability, remains of 
Ram Narain turning up alive. It would be imprudent on this ground to pass an irre- 
vocable sentence.” 


During the trial evidence was led in that the accused killed the deceased with an 
axe. Bones of a dead body were recovered from a tank and a dhofi (loin cloth) found 
nearby was identified to be that of the deceased. In an appeal in the Chief Court of 
Oudh Their Lordships held that the identification of the bones by means of an, ordinary 
dhoti was far from certain and discarded all the evidence of the eye-witnesses and the 
motive for the murder. As to the portion of the Sessions J udge’s judgment that the 
deceased might possibly return alive and that he shrank from passing the death sentence 
Their Lordships said that it was necessary to prove first that a certain person was 
murdered and, secondly, that the accused person committed the murder. When first of 
these essential in gredients was missing, Their Lordships were of opinion that no convie- 
tion could result. on the result Their Lordships allowed the appeal, set aside 2 conve, 
tion and sentence and directed the acquittal of the accused.—Leader, Feb. 2, 19295 p Bi 


Cases have, however, occurred where the death sentence was'.pe 
even when the body was not forthcoming or was not identified. i 5 
Stuart, Kt., Chief Judge, and Mr. Justice Raza of the Chief Court, eg. 
state in their judgment that where an offence of murder is proved; tie 







20 MEDICAL JURISPRUDENCE 


fact that the body of the murdered man is not found is not a sufficient reason 
for not awarding capital sentence." 


1. In the case of K. E. v. Nazir, resident of Kosi Kalan, District Muttra, the body 
of the victim, Chanda, was not forthcoming, and yet the Sessions Judge relying on the 
strong evidence against the accused found him guilty of an offence unler section 302 IP.C,, 
and sentenced him to death. It was alleged that the accused after shooting Chanda in the 
back carried the body to the neighbouring canal, where it was dismembered with a 
sword and thrown into the running stream. Some of the articles recovered from the 
house of the accused were found to be stained with human blood by the Imperial Sero- 
logist, who also found such stains on a piece of mud and a piece of bone and flesh found 
on the canal bank—Allahabad High Court Cr. Appeal, No. 610 of 1923. 


2. One Behari had been convicted and sentenced to death by the Sessions Judge 
of Etah on a charge of having murdered his cousin, Lankush. The prosecution story 
disclosed that the deceased, at about sunset on the evening of the 3rd of September 
1923, went out of his house, wearing a pair of wooden slippers and an angaucha on his 
head and was carrying a lota in one hand and a lathi in the other. As Lankush did not 
return for a long time, his wife and other relations went in search of him but returned 
disappointed, and Lankush was missed the whole night. The next morning one Musam- 
mat Nasiban informed the Mukhia that she had heard at night the cry of a man as if he 
was being murdered and a search was instituted at the spot and some blood marks were 
discovered, which were being obliterated by Behari accused’s mother. The matter was 
reported to the police and a suspicion at once fell on the accused who bore a long- 
standing enmity against the deceased, and who handed over a gandasa stained with blood 
and lota belonging to the deceased. The deceased’s body was never discovered and it 
was believed that after murder the body was thrown into the Ganges. The accused 
also made a confession in which he admitted having killed the deceased. The confession 
was subsequently retracted and the accused pleaded not guilty. In the appeal preferred 
by the accused before the High Court Their Lordships confirmed the sentence.—Leader, 
December 22, 1923. 


3. In a criminal appeal of the accused who had been convicted and sentenced to 
death for the murder of one Giri Gowda by the Sessions Judge of Coimbatore division 
the learned judges of the Madras High Court held that the absence of corpus delicti is 
not a ground for refusing to convict the accused of murder, if the facts of the case are 
proved beyond any reasonable doubt. In this case the deceased was brutally stabbed 
and beaten ‘at one place after being dragged out of the Jutka just after dusk on October 
23, 1948. He was carried away by the two accused and others to another locality not far 
from the original scene of the assault and there was also stabbed and beaten. As a 
result of this the deceased expired. After some time the accused exclaimed that the 
deceased was dead and that they should carry him away. Hence the body was carried away- 
from the scene of crime and later on has not been heard of at all. Accepting this evi- 
dence the learned’ judges confirmed the conviction of the accused but reduced the 
sentence to transportation for life—51 Cr. Law Jour., Sept. 1950, p. 1068. 


It will thus be seen that identification may be required of a living person, 
of a dead body, of fragmentary remains, or of bones only. 


The following points are usually noted for the purposes of identi- 
fication :— 


14. Race. 11. Occupation marks. 
12. Sex. 12. Handwriting. 
33. Age. 13. Clothes and ornaments. 
4. Complexion and features. 14. Speech and voice. 
5. Hair. 15. Gait. 
*6. Anthropometry. 16. Tricks of manner and habit. 
7. Footprints. 17. Mental power, memory and 
education. 
8. Deformities. 18. Dr. Sreenivas’s new method 
of identification. 
9. Scars. 19. Amount of illumination re- 


quired for identification. 
10. Tattoo-marks. 7 





1. King Emperor v. Ramnath alias Nattha, Criminal Appeal No. 702 of 1925; 27 
Criminal Law Journal, April 1926, p. 460. 
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1. RACE 


The question of the determination of race or community arises in the 
identification of unknown or unclaimed dead bodies found in railway car- 
riages, or lying in streets, roads, and fields in the vicinity of villages, or 
recovered from wells, tanks, canals and rivers. This question also arises in 
seaport towns, where there is always a conglomeration of races and 
communities, 


' The two important communities of Hindus and Mahomedans in India 
can be recognized by noting the following chief points :— 






- Hindu Males. | Mahomedan Males. 

1. Not circumcised. | 1. Cireumcised. 

' N.B—Jews are also circumcised. 

2. Sacred thread worn over left shoulder © 2. No such sacred thread. 
in high castes, dwija or twice-born. | 

3. Necklace of wooden beads (Tulsi or 3. No such necklace. 

Rudraksh) round the neck. 

4. Marks on the forehead painted red, 4. No such marks; but callosities on the 
yellow (saffron coloured) or white centre of forehead, patella, tuberosity 
(sandal wood), indicating different of left tibia and tip of left lateral (ex- 
religious sects. ternal) mallealus owing to special 


attitudes adopted during prayers. 

5. Tuft of hair usually grown longer on | 5. No such tuft of hair. Head clean 
middle of back of head below the shaved, especially among Bohras. 
crown. - 

N.B—I saw a Mahomedan male having a 
tuft of hair on his head. On inquiry 
he said that he kept it in imitation 
of his Hindu friends living near his 
house in his village (vide Fig. 1). 

6. Angarakha or Mirzai when worn, | 6. Similar sun-burnt mark on left side 
leaves an opening, about 5” or 6” x of chest on account of the Anga- 
1”, along the right side of chest : vrakha or Mirzai opening on that side. 
showing a brown sun-burnt mark, as 


nothing else is worn next to skin, . 
-especially among villagers. | 
7. Ear lobules usually pierced. | % Ear lobules not pierced, but left 


lobule may be pierced in a few cases. 
8. Palms and fingers not stained with | 8. Palm of left hand and tip of little 


yg henna, 5 -  ' . 4 4 ~4iuger sometimes stained with henna. 
















Females. | Mahomedan Females. 


1. Tattoo-marks between eyebrows, | 
below crease of elbow, on dorsum of 
hand, and on chest, especially among 
low castes. 

2. Nose-ring aperture in left nostril; in 
a few cases in septum as well. 

3. A few openings along helix for ear- 
rings. | 

4. Vermilion painted in hair parting on 
head and red mark on centre of fore— 

head in women having husbands alive. 












1. No tattoo-marks except among prose- 
lytized women. 


2. Nose-ring aperture in septum only. 


3. Several openings along helix for ear- 
rings. 
4. No such paint. 


9. Tron-wristlet worn on left wrist in 
Bengal and ivory churis in Bombay 
and several glass bangles in U.P. 

N.B.—These are only worn by women 

whose husbands are alive. 

6. Head shaved among high class (Brah- 
min) widows. 

7. Toes wide apart as usually no shoes 


9. No iron wristlet or churis worn but 
very few glass bangles. 


6. No shaving of head. 
7. Shoe marks probably with ec 


are worn, but silver ornaments called toes. 

Bichhawas are carried on the toes, 

especially among village women. oie, AE 
8. Trousers not worn except by Punjabi 8. Trousers worn. eee 


women. 
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Fig. 1—A Mahomedan male having a tuft of hair. - 
Parsi males wear a sacred thread (Kashti) round the waist atf&a - 
sadra (muslin kurta) on the body. Parsi women in addition tie a Mathabanu 
(white piece of cloth) on the head. 


Indian Christian malés usually wear pants and short coats and their 
women put on skirts and cover their head with a chadar. 


Race can also be determined from certain differences in the skeleton — 








given below in a tabulated form :— ~* 
Race. | Caucasian. | Mongolian. Negro. 
1. Skull.—rounded. 1. Square. 1. Narrow and elongated. 
2. Forehead.—raised. 2. Inclined. 2. Small and compressed. 
3. Face.—small propor- | 3. Large and flat- | 3. Malar bones and jaws project- 
tionately. tened, malar ing; teeth set obliquely. 
bones being 
prominent. 
4. Upper extremities— | 4. Small. 4, Long in proportion to body; 
normal, forearms large in proportion 
to arms; hands small, ~~ 
5. Lower extremities—~ | 5. Small. 5. Legs large in proportion to. 
normal, thighs; feet wide and flat,’ 
heel-bones projecting back- 
wards. , 


SS ee * 
The skull of an Indian is Caucasian with a few negroid characters. This 

fact must not be taken as evidence of any racial affinity. between Indians 

and the inhabitants of Africa. 


The Cephalic Index.—The important test for determining race is the’ 
ephalic index or index of breadth, which is obtained by multiplying -the. 
#mum breadth of the skull measured transversely by 100 and dividing the: 


result ‘by the greatest length measured from before backwards. Skulls 






SEX 2% 


The bones of the adult female are usually smaller and lighter than those 
of the adult male, and have less marked ridges and processes for muscular 
attachments. 


The adult female skull is, as a rule, lighter and smaller, its cranial 
capacity being about ten per cent less than that of the adult male. The 
glabella, zygomatic and superciliary arches, mastoid processes, and the 
occipital protuberance are less prominent in the female. The female facial 
bones are more delicate and smaller, especially the maxille, mandible and 
the teeth contained in them. The frontal sinuses are less developed in the 
adult female than in the adult male. 


The female thorax is shorter and wider than that of the male. The 
sternum in the female is shorter and its upper margin is on a level with 
the lower part of the body of the third thoracic (dorsal) vertebra, while in 
the male it is on a level with the lower part of the body of the second. The 
sternal body is less than twice the length of the manubrium in the female, 
while it is at least twice its length in the male. This is due to the fact that 
the manubrium in the male is somewhat smaller than that in the female. 
The ribs are thinner and have a greater curvature, and the costal arches are 
larger. 
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Fig. 6—The Female Pelvis. 


The pelvis affords the best marked and most reliable characteristics for 
distinguishing sex. The female pelvis is shallower, wider and smoother 
than the male pelvis. The ilia in the female are less sloped, their posterior 
borders are more rounded, the anterior superior iliac spines are more widely 
separated and the great sciatic notches are much wider, forming almost a 
right angle than in the male. The female sacrum is short and wide, and is 
sharply curved forward in its lower half, while the male sacrum is long and 
narrow, and has a uniform curvature along its whole length. The auricular 
surfaces extend over two to two and a half stunted bodies in the female and 
over two and a half to three elongated bodies in the male. The obtuator fora- 
mina are triangular in the female and ovoid in the male. The pre-auricular 
sulci are commonly present and well marked in the female, and are usually 
absent in the male. The superior aperture of the lesser pelvis in the female 
is larger, more nearly circular, and its obliquity is greater than in the male. 
The ischial tuberosities are everted in the female, and are inverted im the 
Imale. The acetabula are narrow in the female and wide in the male. ; "The: 
pubic symphysis in the female is less deep, and the pubic arch is v 
more rounded than in the male, where it forms an angle rather than 
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The neck of the femur forms almost a right angle with its shaft in the 
female, and an obtuse angle in the male, while the head of the femur in the 
male forms about two-thirds of a sphere, and is larger than that of the femur 
in the female. 


3. AGE 


The principal means which enable one to form a fairly accurate opinion 
about the age of an individual, especially in earlier years, are teeth, height 
and weight, ossification of bones and minor signs. 


Teeth.—The estimation of age from the teeth with some amount of 
certainty is only possible upto 22 to 25 years of age ; beyond that it is merely 
guess work. 


There are two sets of teeth, called temporary and permanent. 


The temporary teeth are also called deciduous or milk teeth and are 
twenty in number: four incisors, two canines, and four molars in each jaw. 
They appear in infancy, are shed in the course of a few years and are re- 
placed by the permanent teeth, which are thirty-two in number, consisting 
of four incisors, two canines, four premolars or bicuspids, and six molars 
in each jaw. 


The following table shows the average periods of eruption of the tempo- 
rary and permanent teeth. 





Teeth. : Temporary. Permanent. 

Central Incisors wae 7th to 8th year. 

Lower 6th to 8th month, 

Upper 8th to 10th month. 
Lateral Incisors wee 8th to 9th year. ~ 

Lower 10th to 12th month. 

Upper 7th to 9th month. 
Canines 17th to 18th month. 1lth to 12th year. 
Anterior Premolars or First Bicuspids Absent. 9th to 10th year. 
Posterior Premolars or Second Bicuspids; Absent. 10th to 12th year. 
First Molars 12th to 14th month. 6th to 7th year. 
Second Molars 22nd to 24th month. 12th to 14th year.4 
Third Molars or Wisdom Teeth Absent. 17th to 25th year... - 





From investigations carried out in schools of boys and girls in Madras: 
and Lahore, Shourie* has prepared the following table showing the mean 
ages at which the permanent teeth erupt :— 





11. In one ease I found that a boy, aged 15, had no second molar teeth. Dr. Sahay of. 
Patna reported to me that he examined two ‘police recruits, aged 20 and 21 years res- 
pectively. The first of them had only twenty-three teeth. He had not cut the right 

upper canine tooth and the second molars. The second had only twenty-four teeth. 
None OS ers had ¢ 7 Both of them were well built and had no 
abnormality or deformi 

32. Ind. Jour. Med. Res, Vol. XEXY, | No. 1, 1946, p. 105. 
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Tooth Years 


nn eee 
Central Incisor 7.10 
Lateral Incisor 7.88 
Canine 10.87 
First Bicuspid 10.50 
Second Bicuspid 11.57 
First Molar 6.48 
Second Molar 11.79 


——— 

General Characteristics of Teeth.—In some rare cases the temporary 
teeth may either appear abnormally early or be present at birth, a condition 
probably due to hereditary syphilis. P. S. Khosla !¥ reports the case of a Hindu 
male child in whom he found the lower central incisor coming out of gums, 
when he saw him the next day after his birth. S. N. Chatterji +* also reports 
the case of a male child who was born with two well-marked incisor teeth 
in the lower jaw. On the other hand, eruption of the temporary teeth may 
be delayed for a considerable time owing to rickets and other nutritional 
diseases. 


The temporary teeth commence to be shed about the sixth or seventh 
year after the eruption of the permanent first molar teeth. Hence in a child 
of six or seven years there will be twenty-four teeth, viz. twenty temporary 
teeth and four permanent first molar teeth. 


The permanent teeth erupt at first in the lower jaw and after short 
intervals in the upper jaw, but are not always regular in their appearance. 
In a few cases they may appear earlier than the average period. The time 
of eruption of the third molar teeth or wisdom teeth is more uncertain. After 
the eruption of the second molar teeth the body of the jaw grows pos- 
teriorly and the ramus is elongated to make room.for the appearance of the 
third molar teeth. Hence, during the examination of a minor for determin- 
ing his age, a note should always be made as to whether there was a space 
in the jaw behind the second molar teeth, if the third molars were absent. 
These teeth are usually cut between 17 and 25 years of age, but I have seen 
the left lower third molar tooth in a Mohamedan boy and a Mohamedan 
girl, aged 14 years respectively, and in a Hindu boy of 15 years. I have 
also found the lower third molar teeth in a Hindu boy of 16 years. Sahay 
found three third molar teeth in a Bawari boy, aged between 15 and 16 
years. Lall and Townsend !* found one third molar tooth between the ages 
of 15 and 16 years, two third molar teeth between the ages of 16 and 17 


I have seen a man of 40 and another of 48 who had not cut their third molar 
teeth. K. Venkat Rao? reports the case of a man, who, at the age of 54 
years, cut his third molar tooth in the right upper jaw, while it was still 


absent in the left upper jaw. Both the third molar teeth were present in 
the lower jaw. 


The notched and stunted upper central incisors of inherited syphilis, 
known as Hutchinson’s teeth, are always permanent. In old age the | teeth 
have either fallen off or the crowns are worn away to the sockets. Some- 
times a smooth rounded surface is to be seen in place of alveolar cavities. , 


13. Indian Med. Gaz., Feb. 1927, p. 68. eS 


14. Indian Medical Gazette, January 1932, p. 57. 
15. Ind. Med. Gaz., Oct. 1939, p. 614. 
16. Indian Medical Gazette, March 1932, p. 127. 
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The crowns of the temporary teeth are of a white china-like colour and 
are marked with a ridge or thick edge at their junction with the fangs; 
while the crowns of the permanent teeth are ivory white and have no ridge. 
The anterior temporary teeth are vertical, and the permanent teeth are 
usually inchned a little forward. 


Height and Weight——A full-term child at birth is, on an average, 19 to 
20 inches in length and 6 to 7 pounds in weight. It is generally 24 inches in 
length at the age of the sixth month and 27 inches at the end of the first 
year. At the end of the fourth year it is, on an average, double its length 
at birth. If the health and nutrition are maintained, the child gains in 
weight nearly one pound a month during the first year, so that it is generally 
double its birth-weight at the end of the fifth month, and treble its birth- 
weight at the end of the first year. But the progressive increase in height 
and weight according to age varies so greatly in individuals that it cannot 
be depended upcn in estimating age in medico-legal cases. 


Ossification of Bones.—This sign is helpful for determining age until 
ossification is completed, for skiagraphy has now made it possible to deter- 
mine even in living persons the extent of ossification, and the union of 
epiphyses in bones. Owing to the variations in climatic, dietetic, hereditary 
and other factors affecting the people of the different provinces of India it 
cannot be reasonably expected to formulate a uniform standard for the 
determination of the age of the union of epiphyses for the whole of India. 
However, from investigations carried out in certain provinces it has been 
concluded that the age at which the union of epiphyses takes place in Indians 
is about 2 to 3 years in advance of the age incidence in Europeans and that 
the epiphysial union occurs in females somewhat earlier than in males. 





Fig. 7—-X-Ray photograph of the Fig. 8—X-Ray photografh of the 
elbow cf a boy, aged 15 years and elbow of a girl, aged 15 years and 
8 months: Epicondyles not united 10 months: Epicondyles united 
with the lower end of the hume- with the lower end of the hume- 
rus and olecranon not united with rus but the olecranon is not 


the body of the ulna. united with the body of the ulna. 


AGE 31 


In ascertaining the age of young Persons radiograms of any of the main 
joints of the upper or the lower extremity of both sides of the body should 
be taken, and an opinion should be given according to the following table, 


dual cases even of the same province Owing to the Eccentricities of deve. 
lopment. (For Table see pp. 32 to 35.) 





Fig.” 9—X-Ray photograph of the elbow of 

a girl, aged 14 years: Lower end of humerus 

and upper ends of radius and ulna not 
united with shafts. 


In old age the long bones become lighter and more brittle owing to the 
increase in the inorganic constituents. The skull bones tend to become 
thinner and lighter from absorption of the diploé, and are, therefore, liable 
to fracture more easily through violence. In 4 few cases, however, the skull 
bones become thicker and heavier owing to hypertrophy of the inner table. 


outer surface. They are ossified and are completely obliterated in advanced 
age, although the parietal sutures may remain separate throughout life, 
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The laryngeal and costal cartilages become ossified, and the greater 
cornua of the hyoid bone are firmly joined to the body by bony union; 
the lesser cornua which are usually connected to the body by fibrous tissue 
throughout life, may cceasionally become ankylosed in advanced life. 





Fig. 11—The lower jaw showing angles at various ages. 


In infancy the mandible (lower jaw) has a short oblique ramus, which 
forms an obtuse angle with the body. The mental foramen opens near the 
lower margin, the condyloid process is nearly in line with the body, and 
the coronoid process projects above the condyle. In adult life the ramus 
joins the body almost at a right angle, and the mental foramen opens mid- 
way between the upper and lower borders of the body. The condyle is 
elongated and projects above the coronoid process. In old age the ramus 
forms an obtuse angle with the body which is reduced in size owing to the 
loss of the teeth and the absorption of the alveolar processes. The mental 
foramen is closer to the alveolar (upper) border. 


Minor Signs.—The growth of hair appears first on the pubes and then in 
the axilla (armpits). In the case of girls it commences with the appearance of 
soft and pale coloured downy hair on the pubes at the age of about 13 years, 
and a few sparse dark hairs appear at about 14 years. The growth becomes 
thicker in the course of a year or two, when hair commences te grow in the 
axille. In the case of boys downy hair appears on the pubes at about 14 
years, and a few dark hairs appear at about 15, when downy hair begins ta 
grow in the axille. A thick growth of dark hairs is well marked on the 
pubes, scortum and in the axille at about 16 or 17 years. Hair begins to 
appear on the chin and upper lip between 16 and 18 years. 


The development of the breasts in girls commences from thirteen to 
fourteen years, but it is liable to be affected by loose habits and social 
environments. 


Boys develop a deep voice between 16 and 18 years when Pomum Adami 
becomes more prominent. 


Hair on the head tends to become grey usually after forty years of age 
and silvery white in advanced old age. Grey hair is sometimes seen among 
young people. In a few cases it is a hereditary peculiarity. Cases have 
occurred in which the hair of the head has suddenly changed to grey from 
extreme terror, grief, shock or some unaccountable reason. A case is 
recorded in which hair turned snowwhite a day or two after an automobile 
accidént.2> Circumscribed patches of grey hair on the head may also be 
due to trophic changes produced by neuralgia or other diseases affecting the 
fifth nerve. Pubic hair begins te turn grey usually after the age of fifty. 


Atheromatous arteries, and an opaque zone in the cornea, known as 
arcus senilis, are rarely seen before forty. Wrinkles on the face begin to 
appear after ‘this age; but no reliance can be placed on these signs inasmuch 





25. Medico-Legal Jour., Vol. 49, No. 2, 1932, p. 50. 
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as arcus senilis has been seen as early as twenty-eight and wrinkles may not 
appear until a very late age, as they depend more or less on the nutrition 
of the body. 


A horoscope may form a very important piece of evidence in deciding 
the question of age. but everyone knows how easy it is to produce a fictitious 
one. Birth registers maintained in Municipalities may be of much assistance 
in determining the age of a particular individual, as the names of children 
are now given in the registers. Entries in school registers and matriculation 
certificates regarding age can now be generally depended upon as the parents 
ordinarily give correct information about the age of their child when 
admitted into school. 


In rural areas the registration of births is maintained usually in police- 
stations, but too much reliance cannot be placed, as one cannot be sure of 
the accurate statement of an illiterate chowkidar who obtains the informa- 
tion of a birth from an ignorant Dai. 


Medico-Legal Aspect of Age.—The following are the cases in which a 
medical man is called upon to give his opinion as regards age :— 
Criminal responsibility. 

Marriage contract. 
Kidnapping. 

Rape. 

Attainment of Majority. 
Competency as a Witness. 
Eligibility for employment. 
Judicial Punishment. 
Infanticide. 

Criminal abortion. 


1. Criminal Responsibility—A child under the age of seven years is 
presumed by Indian law to be incapable of committing an offence, and 
cannot therefore be convicted of crime,** but this presumption is only 
confined to the offences prescribed under the Penal Code of India and does 
not extend to local or special Acts. For instance, a child even under seven 
years of age is liable to punishment under section 130 of the Indian Railways 
Act, 1890 (Act IX of 1890), if it does anything maliciously to wreck or 
attempt to wreck a train, to hurt or attempt to hurt persons travelling by 
railway or to endanger the safety of persons travelling by railway by wilful 
act or by omission or by way of rash or negligent act or omission (vide 
Appendix IV). 


In a case 2? where one Inderjit, a lad of about six years of age, was sent up to the 
Sessions at Budaun for trial on a charge of pelting stones at the engine of the 10 down 
mixed train under sections 127-130 of the Indian Railways Act, the learned District Judge 
held the accused guilty of pelting stones at the engine. But taking the lad’s tender age 
into consideration, the Judge ordered him to be let off with admonition on his father’s 
executing a bond in a sum of Rs. 100 binding himself in such penalty to prevent the 


minor accused from being again guilty of any of the acts referred to i ti 
and 130 of the Railways Act. . o in sections 127 
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A child above seven years of age and under twelve in India and more 
than eight and under fourteen years of age in England is presumed to be 
capable of committing an offence, if he has attained “ sufficient maturity of 
understanding to judge of the nature and consequences of his conduct on 
that occasion” (section 83, IP.C., vide Appendix IV). In this connection 
it may be noted that according to Indian law the maturity of understanding 
the nature and consequences of his conduct at the time of committing an 
offence is to be presumed in a child between seven and twelve years of age 


26.- Appendix IV, Section 82, Indian Penal Code. 
27. Leader, May 28, 1933. 
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unless the negative is proved by the defence. Whereas by English law the 
incapacity to commit a crime by a child between eight and fourteen years 
is to be presumed until the contrary is proved. 

In a case in which two Pasi boys of ten and twelve years respectively and one Pasi 
girl of ten years were put on their trial on a charge of the murder of a Brahmin girl 
of nine years by strangulation, the Sessions Judge of Sitapur held that the accused were 
undoubtedly old enough to understand the nature and consequences of the act com- 
mitted by them, but in view of their tender age and the fact that they were compelled by 
hunger to resort to such a crime, he thought fit to exempt them from the extreme 
penalty of law. He accordingly passed a sentence of transportation, but ordered them 
to be sent to the Reformatory School.#8 

A child under twelve years of age cannot give valid consent to suffer 
any harm which may occur from an act done in good faith and for its benefit ; 
while a person under eighteen years cannot give valid consent, whether 
express or implied, to suffer any harm which may result from an act not 
intended or not known to cause death or grievous hurt (sections 39 and 87, 
LP.C., Appendix IV). 


2. Marriage Contract.—In India, there was no limit of age for contract- 
ing marriage till the Child Marriage Restraint Act (Act XIX of 1929) came 
into force on the first day of April 1930. This Act was further amended in 
the year 1949, and is known as the Child Marriage Restraint (Amendment) 
Act (Act XLI of 1949). According to this Act a girl under fifteen years of 
age and a boy under eighteen years of age cannot contract marriage. 


3. Kidnapping—To constitute a crime of kidnapping or abducting a 
child with the intention of taking dishonestly any moveable property from 
its person the age of such child should be under ten years.?* To constitute 
an offence of kidnapping or abducting a minor from lawful guardianship the 
age of a boy should be under sixteen years and that of a girl under eighteen 
years.2° To constitute an offence of procuring a minor girl for illicit inter- 
course or of selling or buying a minor girl for purpose of prostitution her 
age should be under eighteen years. An accused person can be indicted 
for importing into India from a foreign country a girl for purposes of illicit 
intercourse, if she happens to be under twenty-one years of age.*° 


4. Rape—Sexual intercourse by a man with a girl under fifteen years 
of age even if she be his own wife or with any other girl under sixteen years 
of age even with her consent constitutes rape (section 375, IP.C., as amended 
by India Act XLII of 1949, vide Appendix IV). According to the law of 
England a boy under fourteen years of age is presumed to be incapable of 
committing rape. In India, there is no such limit of age at which a person 
may be presumed to be physically incapable of committing rape, but the 
court is guided in this respect by sections 82 and 83 of the Indian Penal Code. 


5. Attainment of Majority—Under the Indian Majority Act (Act IX of 
1875) a person is deemed to have attained his majority on the completion 
of eighteen years, when he assumes full civil rights and responsibilities. 
Where a minor is under the guardianship of the Court of Wards, or is under 
a guardian appointed by court, he is not deemed to attain his majority until 
he is twenty-one years of age. A minor is incapable of selling his property, 
making a valid will or serving on a jury. 


Under the Bombay Prevention of Hindu Bigamous Marriages Act, 1946, 
a minor means any person who is under sixteen years of age. 


6. Competency as a Witness.—There is no fixed limit of age at which 
a “person may or may not give evidence in a court of law. According to 


28. Leader, April 30, 1927. 

29. Appendix IV, Section 369, Indian Penal Code. 

30. Appendix IV, Sections 361 to 366, Indian Penal Code. 

31. Appendix IV, Sections 366-A, 372 and 373, Indian Penal Code. 
32. Appendix IV, Section 366-B, Indian Penal Code. 
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section 118 of the Indian Evidence Act every person is competent to testily 
uniess the court considers that he is prevented from understanding the 
questions put to him, or from giving rational answers to those questions by 
tender years. old age, disease, whether of body or mind, or any other cause 
of the same kind. Before a child of tender years is examined as a witness, 
it is necessary for the court to be satisfied that the child is capable of under- 
standing the difference between truth and falsehood, and the necessity of 
speaking the truth. Under the Indian Oaths Amendment Act, 1939 (Act 
No. XX XI of 1939), the unsworn evidence of a child under twelve years 
of age is admissible, if the court or person having authority to examine such 
witness is of opinion that, though he understands the duty of speaking the 
truth, he does not understand the nature of an oath or affirmation. 


1. Eligibility for Employment.—Twenty-five years is ordinarily the limit 
for entering into Government service. The Indian Constitution provides 
that a child below the age of fourteen years shall not be employed to work 
in any factory or mine or engaged in other hazardous employment. Under 
the Factories Act,?* 1948 (Act LXIII of 1948) an “adult” is defined as a 
person who has completed his eighteenth year, an “ adolescent” is defined 
as a person who has completed his fifteenth year but has not completed his 
eighteenth year, and a “child” is defined as a person who has not completed 
his fifteenth year. A young person means a person who is either a child 
or an adolescent. No child who has not completed his fourteenth year shall 
be required or allowed to work in any factory. A child who has completed 
his fourteenth year or an adolescent shall not be required or allowed to 
work in any factory unless a certificate of fitness granted to him by a certify- 
ing surgeon is in the custody of the manager of the factory, and such child 
or adolescent carries, while he is at work, a token giving a reference to such 
certificate. A young person who has completed his fifteenth year shall be 
allowed to work in a factory as an adult, if a certificate has been granted to 
him that he is fit for a full day’s work in a factory. While at work in the 
factory an adolescent who is granted a certificate of fitness to work in a 
factory and carries a token giving reference to the certificate shall be deemed 
to be an adult for all purposes. But an adolescent who has not been granted 
such certificate of fitness to work in a factory as an adult shall be regarded 
as a child for the purposes of this Act. No child shall be employed or 
permitted to work in any factory for more than four and a half hours in 
any day and between the hours of 7 p.m. and 6 am. No adult worker shall 
be required or allowed to work in any factory for more than nine hours in 
any day and for more than forty-eight hours in any week. The period of 
work of adults employed in a factory shall be so fixed for each day that no 
period shall exceed five hours and that no worker shall work for more than 
five hours before he has had an interval of at least half an hour. 


India has ratified the convention concerning night work of young persons 
employed in industry, which was adopted by the International Labour 
Conference at its thirty-first session held in 1948. This convention provides 
that young persons between 15 and 17 years of age shall not be employed 
in factories, mines, railways and ports for a period of at least 12 consecutive 


hours including an interval of at least 7 consecutive hours between 10 p.m. 
and 7 am.3* 


The Bombay Shops and Establishments Act, 1948, provides that no child 
who has not completed twelve years shall be employed in these establish- 
ments. No employee shall be allowed to work in any shop or commercial 
establishment for more than nine hours in a day and forty-eight hours in 





33. Vide sections 2, 51, 54, 55, 67, 68, 69, 70 and 71. 


34. See the Employment of Children Act, 1938, as amended in 1951 
of Children (Amendment) Act, 1951]. een [The Employment 
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any week. Women shall be prohibited from work before 6 a.m. and after 
7 p.m. 

Under the Indian Mines Act, 1923, as modified upto the first October 
1938, no child shall be employed in a mine, or be allowed to be present in 
any part of a mine which is below ground. No person who has not com- 
pleted his seventeenth year shall be allowed to be present in any part of 
a mine which is below ground, unless a certificate of fitness granted to him 
by -a qualified medical practitioner is in the custody of the manager of the 
mine, and he carries while at work a token giving a reference to such 
certificate.*° 


Under section 22 of the United Provinces Excise Act (Act IV of 1910) 
a licensed vendor is not permitted to sell any spirit or intoxicating drug to 
persons apparently under the age of sixteen years, while under section 23 a 
licensed vendor is not allowed to employ children under the age of fourteen 
years in the premises in which foreign liquor or country spirit is consumed 
by the public. 


8. Judicial Punishment.—Males over the age of forty-five years cannot 
be sentenced to whipping. The Bombay Children Act, 1948 (Bombay Act 
No. L:X XI of 1948) provides that a child means a boy or a girl who has not 
attained the age of sixteen years, and a youthful offender means any child 
who has been found to have committed an offence, and who shall not be 
sentenced to death or transportation or imprisonment. A child charged 
with the commission of an offence shall be tried by a juvenile ccurt or by 
any other court empowered to exercise the powers of a juvenile court, and, 
on conviction, may be sent to a certified school or a fit person institution, 
but must not be detained there beyond the age of eighteen years. The State 
Government may order a youthful offender who has attained the age of 
sixteen years detained in a certified school to be transferred to a Borstal 
School established under the Borstal Schools Act, 1929, in the interest of 
discipline or for other special reasons. hy 


A youthful offender may also be committed to the care of his parent or 
guardian or other adult relative, who will be required to execute a bond 
to be responsible for the good behaviour and well-being of the youthful 
offender for a period of at least three years. If the cffence committed by a 
youthful offender is punishable with fine, and the youthful offender himself 
is over the age of fourteen years, the offender may be ordered to pay the 
fine. When a child is found to have committed an offence of so serious a nature 
that the court is of opinion that no punishment which under the provisions 
of this Act it is authorized to inflict, is sufficient or when the court is satis- 
fied that the child is of so unruly or of so depraved a character that he 
cannot be committed to a certified school or detained in a place of safety 
and that none of the other methods in which the case may be legally dealt 
with is suitable, the court shall order the offender to be kept in safe custody 
in such place or manner as it thinks fit, and shall report the case for the 
orders of the State Government. The provisions of the Reformatory 
Schools Act, 1897, will not be applicable to an area in which the Bombay 
Children Act, 1948, has been brought into operation. 


Under the Children and Young Persons’ Act, 1933, of England, a person 
under the age of eighteen years cannot be sentenced to death. There is no 
such statutory provision in Indian Law except in the State of Bombays. 
although it is in the discretion of the court to regard youth as an extenuat- 
ing circumstance justifying the imposition of a lesser sentence of transpor- 
tation instead of death. The Calcutta High Court sentenced a girl of sixteen 
years to transportation for life who was charged with deliberately killing 


35. Vide Sections 26 and 26-A of the Indian Mines Act, 1923, as modified upto the Ist 
October 1938. 
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her husband by administering arsenic°® A 16-year-old boy was found guilty 
of the double charge of murdering with a hammer and robbing his 15-year- 
old classmate, Om Prakash, by the Additional Sessions Judge at Delhi. As 
regards punishment, the Judge referred the case to the Chief Commissioner, 
Delhi, under the Bombay Children Act, which was extended to the State 
of Delhi’? The Nagpur High Court sentenced a boy, aged 133 years, to 
transportation for life for having killed a man by shooting him with a rifle, 
but ordered him to be detained in a reformatory school for a period of four 
years.8S On the other hand, cases are recorded where the tender age of the 
accused is not taken into consideration for awarding the lesser penalty of 
transportation for life, especially in cases of a ruthless and brutal murder. 
The Amritsar Sessions Judge sentenced to death one Didar Sing, 16 years 
old, for cutting off the head of his relative with a sickle.*9 


9. Infanticide—In a charge of infanticide, where a newly-born infant 
alleged to have been killed shows the signs of immaturity, it is necessary 
to determine whether the infant had attained the age of viability, which 
is certain after the 210th day of intra-uterine life and may, in exceptional 
cases, be after the 180th day. An infant born earlier than this period is not, 
in ordinary circumstances, capable of maintaining a separate existence after 
birth. Hence the charge of infanticide may fall through, if the infant is 
proved to be under the age of six months of intra-uterine life. 


10. Criminal Abortion.—In criminal abortion it is necessary to find out 
whether a woman has passed the child-bearing period, lest it might be a 
false charge. It is also necessary to find out the age of the foetus from the 
characteristics of its development. 


4. COMPLEXION AND FEATURES 


The complexion may be fair, wheat coloured, dark, brown or sallow. 
The colour may change from residence in a tropical country. The features 
of an individual may resemble those of his supposed parents or relatives, 
or his photograph, but this is not always the case. The features may change 
considerably from disease or dissipation or even from worries of a long 
duration. Again, there are some persons who can cleverly alter their 
features by changing the expression of their face, so as to evade detection. 
Peterson, Haines and Webster *#° quote a case of Tidy in which Charles Peace, 
a burglar, who was executed for the murder of William Dyson in 1879, had 
such a remarkable power of changing his features and altering his expression 
that he was accustomed to face the detectives who not only knew him well 
but were actually seeking to arrest him at the time he was talking to them, 
and was, moreover, able to deceive his wife and son as to his identity. 


Photographs of the front and profile views of the face may serve as a 
means of identification, and are specially useful in cases of disputed paternity. 
While examining photographs the chief point to note is the character of the 
angle which the eye forms with a line drawn through the middle of the 
forehead or nose; but the medical man should never risk an opinion on 
this point, as he should remember that he is not an expert in photography 


whereas a photographer or an artist is better qualified to give an opinion on 
such a point. 





36. Jasha Bewa (1907), 11 C.W. No. 904; 6 Crim. Law Jour. p. 154: Ratan] 
Thakore, The Law of Crimes, Ed. XVII, p. 745. » ; Ratanlal and 
37. Times of India, Oct. 13, 1953, p. 3. 
38. Daljit Steet — E., 39 Cr. Law Jour., 1938, p. 92. 
. Limes of India, Dec. 11, 1934; Madras High Court Cr. Appeal No. 254 of 1942: 
K. E. v. Chevveti and another, 44 Cr. Law Jour,, 1943, p. 299. In his case the accused 
who were between 16 and 17 years of age were sentenced to death under section 302, 


“40. Legal Medicine and Toxicology, Vol. I, Ed. II, p. 165. 
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The details of the features as regards the eyes, nose, ears, lips, chin and 
teeth should be carefully noted. The irises of the Indians are generally dark 
brown, but are grey in a few cases, especially among the Punjabis. In some 
individuals the colour of one iris may differ from that of the other. Coloboma 
or hiatus may be found, if an operation has been performed on the iris. The 
bridge of the nose may be narrow, flat or broad, and the nostrils may be 
distended or the reverse. The ears may be small or large in size. Their 
lokules may be free or adherent to the face. The lips may be thin or thick, 
and the upper lip may hang over the lower lip, or may lcok shorter owing 
to the upper incisor teeth projecting outwards. The chin may be rounded, 
square, protruding or double from excessive fat. 


Kumar Ramendra Narayan Roy, the second son of Raja Rajendra Narayan Roy 
Bahadur of Bhowal estates in Dacca went to Darjeeling in 1909, where he died of biliary 
colic. Twelve years later in 1921, a Sadhu came to Dacca and declared that he was 
Kumar Ramendra Narayan Roy and claimed one-third share of the Bhowal Raj Estate. 
He further declared that in 1909 he went to Darjeeling on a rest cure and while there 
he was the victim of a murder conspiracy. He alleged that arsenic was administered 
to him with the intention of killing him, and that owing to its administration he relapsed 
into coma and was taken for dead. His body was accordingly removed to the cremation 
ground at night, but a heavy storm came up and the funeral party left his body on the 
cremation ground without attempting to light the funeral pyre. Whule still in an un- 
conscious condition he was found on the funeral pyre by some Naga Sanyasis who 
revived him, and carried him with them. Thereafter, he suffered from complete amnesia, 
and stayed with them as a pupil of their religious doctrines until 1921. 


The Kumar being baffled in all his attempts to regain his share of properties brought 
a suit in the court of the Subordinate Judge of Dacca in 1930 which was eventually 
transferred to the file of Mr. Pannalal Bose, the Subordinate Judge, who during the 
course of the trial was promoted to be an Additional District and Sessions Judge of Dacca. 
The suit was keenly contested by Shrimati Bibhabati Devi, who was married to the 
second son of the Raja Bahadur, and others. Their contention was that the plaintiff was 
an impostor, named Sundardas Naga, a disciple of a Hindu holy man from the Punjab, 


and that the second son of the Raja Bahadur actually did die at Darjeeling in [909 and 
that his body was duly cremated. 


During the hearing of this remarkable case, popularly called, Bhowal Sanyasi case, 
which lasted for more than two years, about 1,069 witnesses on the plaintiffs side and 
470 on the defence side were examined, and photographs and documents numbering over 
2,000 were exhibited before the court. The judgment was delivered in favour of the 
plaintiff who was declared to be Kumar Ramendra Narayan Roy and was declared to 
be entitled to the status and title of the second Kumar of Bhowal and to one-third of the 
property. The judgment was later upheld by the Calcutta High Court and by the Privy 
Council, but the Kumar died shortly after the decision of the Privy Council in July 1946. 


The following marks and features which are exceptional serve as identifying 
marks :— 








Kumar Plaintiff 
Complexion.—Pink and white. Pink and white. 
Hair.—Brownish. Brownish. 
Hair-form.—W avy. Wavy. 
Moustache.—Lighter than hair. Lighter than hair. 
Eyes.—Brownish. Brownish. 
Lips.—-Twist on the right lower lip. Twist on the right lower Lip. 
Ears.—A sharp angle at the rim. A sharp angle at the rim. 


Lobes of ears.—Not adherent to the cheeks and | Not adherent to the cheeks and 
pierced. i 


pierced. 
Adam’s Apple.—Prominent. Prominent. 
The left upper first molar tooth.—Broken. Broken. 
Hands.—Small. Small 


Index and middle fingers of the left hand—Less un- | Less ‘unequal than those of the 
equal than those of the right. right. 


Point of flesh or something in the right lower eyelid. | Present. 
—Present. 


Feet.—Scaly. Size, 6 for shoes. 

Irregular- scar on the top of the left outer ankle.— 
Present. 

Syphilis.—Present. 

Syphilitic ulcers.—Present. 


Sealy. Size, 6 for shoes. 
Present. 


Present. 
Marks of such ulcers. 
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In addition to the above, there were other marks of resemblance, viz, photographs, 
the boil-mark on the head, the boil-mark on the back, the operation mark near the 
groin, the tiger-claw mark on the right arm, a minute mole on the dorsum of the penis, 
the gait, voice and expression.*} 


The teeth afford a useful means of identification, especially in the case 
of bodies which have been destroyed by injury, fire or decomposition. They 
are more resistant to destructive agents than any other structure, and are 
well protected. The teeth may be artificial or natural or a few may be 
missing, carious or worn-out or may have been set irregularly or coloured. 


A ease occurred at the Cumberland Assizes held at Carlisle in which two colliers 
were charged with breaking into the Co-operative Society’s Store and stealing some 
valuable articles. On examination of the premises it was found that someone had bitten 
a piece off a cheese and had left the marks of his teeth. On suspicion two men were 
arrested and one of them unwittingly permitted a cast of his teeth to be made, which 
was found te fit exactly mto the marks on the cheese. A dentist stated in his evidence 
as an expert that no two sets of teeth were identical. This accused was very anxious 
that his mouth should be examined to see if his teeth would fit the impression on the 
cheese. When this was done, the very damning evidence was ascertained that since 
his arrest, he had knocked out a stump.?- 


In December 1918, a Mahomedan prostitute was sent to me for examination by a 
Bench Magistrate. She had superficial lacerations in the form of a circle on her right 
cheek as a result of teeth-bite, but in the upper half of the circle there was a blank 
space which coincided with the missing right upper central incisor tooth of the accused. 


In connection with a burglary in a jeweller’s shop in Lucknow the police arrested 
a goldsmith who was found in possession of several diamond crystals. When the crystals 
were identified by the proprietor of the jeweller’s shop the goldsmith confessed that 
he got the erystals from a Smdhi merchant who had one gold tooth which gleamed 
whenever the man smiled but was not visible otherwise. Later, in a restaurant in 
Aminabad, the proprietor of the jeweller’s shop came across a man who answered to 
the general description of the suspect given. The difficulty was about the gold tooth, 
for when the man spoke it was not visible. The proprietor was wondering whether 
he should send for the police when someone in the restaurant cracked a joke in Sindhi. 
The suspect laughed at the joke revealing the gold tooth. His doubts being at rest, 
the proprietor of the jeweller’s shop immediately sent for the police and had the man 
arrested.48 


The record which a dentist keeps of the condition of his patient’s teeth 
or the cast which he takes of his patient’s jaw for fitting artificial teeth may 
sometimes be very valuable for purposes of identification. 


A diplomatic official in Chile complained of threatening letters, and one night the 
embassy was burned down and his charred body was found in the ruins and buried with 
great public lamentation and eulogy. The Director of the Chilean Dental School had 
his doubts and examined the corpse an hour before burial. The next day he announced 
that the deceased was not the missing official; within a few days the latter was arrested 
on the frontier with the whole negotiable wealth of the embassy. The body was that 
of the night porter, who had never been to the dentist: although the murderer had 
been to particular pains to mutilate the teeth, they were easily distinguishable from his 
own described in his dentist’s records.?4 


>. HAIR 


This forms an important means in establishing identity, as it resists 
putrefaction. The hair of the Indians is generally dark and fine. That of 
the Chinese and Japanese is dark and coarse, while that of the Negroes 
is curly and wooly. It has been observed by Tidy that hair grows even after 


death, but this growth is only apparent probably from the shrinking of the 
‘skin which takes place after death. 


__ Change in Colour.—To disguise identity hair may be artificially coloured 
with henna, darkened by dyes and cosmetics containing metallic salts of 
eee 

41. Mitra and Chakrawarthy, The Bhowal Case, 1936. 

42. Brit. Med. Jour., Feb. 10, 1906, p. 343. 

43. Pioneer, Dec. 2, 1933. 
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lead, bismuth or silver, or rendered lighter by using chlorine, hydrogen 
peroxide, dilute nitric acid or nitrohydrochloric acid. In India, scme old 

eople colour their hair red or black for the purpose of concealing their age 
and of looking young. It must be remembered that a change may occur in 
+he colour of the hair of men working in certain trades. For instance. the 
hair of ebony-turners and copper-smelters may acquire a greenish hue, while 
that of indigo workers becomes blue and cobalt miners exhibit a bluish tint. 


* A Mohamedan midwife, named Sharifan, disappeared suddenly from her house in 
Ganda Nalla, Delhi. On suspicion the police raided the house of one Shahab-ud-Din in 
Hamilton Road after several weeks, and unearthed the dead body of a woman after 
getting a large portion of the house dug. The body was in an advanced state of de- 
composition, but it was identified as that of the missing midwife from the dyed hair 
which was intact. A rope was found round the neck, which led te the suspicion that 
death was in all probability brought about by strangulation. The owner of the house 
was arrested, against whom a case under section 302, LP.C., had been registered.+9 


Detection of Colour—The colouring of the hair can be detected by 
examining the scalp, which will, as a rule, be found dyed, and the colour of 
the hair will not be uniform, the roots being different in tint from the rest. 
Such hair is rough, brittle and lustreless. The colouring can also be ascer- 
tained by comparing the hair of the head with that of other parts of the 
body, such as pubes and armpits, which is usually not dyed, as it is not 
likely to be open to the gaze of the public. In doubttiul cases the hair should 
be shaved or cropped closely and the colour of the growth of the new hair 
should be observed, while the person is kept in custody for a few days. 


Chemical Examination—To find out the mineral used for dyeing, some 
hair should be steeped or boiled in dilute hydrochloric or nitric acid to 
- dissolve out the metal and the appropriate tests should then be applied to 
the solution thus obtained. 


6. ANTHROPOMETRY 


This is a system chiefly used for the identification of habitual criminals. 
There are two methods by which this is carried out. One is called the 
Bertillon System or Bertillonage and the other is called the Galton System. 


Bertillon System—This system is called Bertillonage from the name 
of its inventor, M. Alphonse Bertillon. It is applicable only to the adult, 
since it is based on the principle that after twenty-one years of age no 
change occurs in the dimensions of the skeleton during the rest of the life 
and that the ratio in the size of the different parts to one another varies 
considerably in different individuals. 


It consists in taking the measurements of certain parts of the body and 
then classifying the individual. The measurements that are usually taken 
are the height of the person while standing, the length of the head, the width 
of the head, the length of the right ear, the width of the right ear, the span 
of the outstretched arms, the height of the trunk while sitting, the length of 
the left foot, the length of the left middle finger, the length of the left little 
finger and the length of the left forearm and hand (cubit). ‘These measure- 
ments are entered upon cards which are kept in a specially arranged cabinet, 
so that they can be easily picked out when required. The colour of the iris 
and certain peculiarities, such as scars, etc. are noted on these eards, and 
photographs of the full face and the right profile are also kept along with 
them. This system is useful for the identification of criminals, but it neces- 
sitates the employment of special instruments and a large number of men, 
so that there is always a possibility of errors creeping into the records of the 
actual measurements. 


45. Hindusthan Times, Dec. 11, 1932. 
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Galton System.—This system, which is also known as dactylography, 
consists in taking the impressions of the bulbs of the fingers and thumbs with 
printer’s ink on an unglazed white paper and then examining them with a 
magnifying lens. It is based on the principle that the individual peculiarities 
of the patterns formed by the arrangement and distribution of the papillary 
ridges on the finger tips are absolutely constant and persist throughout life, 
from infancy to old age, and that the patterns of no two hands resemble 
each other. It has been estimated that the chances of two persons having 
identical finger impressions is about one in sixty-four thousand millions. 


The following case *° well illustrates the fact that it is possible for any 
two persons to bear striking points of resemblance on the body, but it is 
never possible for them to have identical finger impressions : ~ 


In 1917, Professor Canella of Milan, while serving the Army in Macedonia, was 
reported missing and was never heard of agam. In 1924, a man suffering from loss of 
memory was admitted into a Piedmont asylum and he remained there for two years. 
Afterwards the wife and the daughter of the professor unhesitatingly identified him 
as the professor, as he bore remarkable external resemblance. He was at once taken to 
Milan, where all the friends of the professor at once recognized him. By degrees he 
appeared to recover his memory, and then asserted that he was indeed the lost professor, 
and purported to recall many incidents which had happened in the latter’s career. All 
seemed well, but suddenly there fell a bolt from the blue. A woman appeared on the 
scene and identified him as her husband, Bruneira, who had absconded three years ago 
after a career of crime. The family and acquaintances of Bruneira, one and all, likewise 
identified him. He was examined and found to possess certain marks on the body, 
which, however, curiously enough were alleged by both parties of relatives to be lifelong 
marks of Canella and Bruneira respectively. The Italian Police produced the finger 
prints of Bruneira which were alleged to be identical with those of the man whose 


identity was in dispute. 

The ridges on the fingers and hands are studded with microscopic pores, 
which are the mouths of the ducts of the sweat glands situated below the 
epidermis. These pores may be used for personal identification, as they are 
permanent and immutable during life and vary in size, shape, position, extent 
and number over a given length of the ridges in each individual. This method 
of identification by examining the pores is known as poroscopy, and is of the 
greatest value when a small fragment of a finger impressidfi or an impression 
of a part of a palm is available for comparison. 


Before taking the impressions the fingers should be thoroughly washed 
and rubbed clean and dry, as the slightest perspiration will cause blotches and 
blur the print. It should be remembered that the finger prints of lepers 
should, on no account, be taken, while those of persons suffering from infec- 


tious or contagious diseases should not be taken until they have completely 
recovered. 


Fingers smeared with blood, grease, dirt or slight perspiration may leave - 
their impressions on weapons, clothing, glass panes, utensils, furniture, etc., 
hence considerable care should be taken in handling such articles during the 


investigation of a crime, and any articles found to possess such prints should 
be preserved for further examination. 


Finger impressions are either rolled or plain. A rolled impression is obtained 
by first inking the bulb surface of the finger or thumb between the nail boundaries 
and then placing the inked finger or thumb on the paper so that the plane of the nail 
is at right angles to the plane of the paper. The finger or thumb is then pressed lightly 
on the paper and turned over so that the bulb surface which originally faced to the 
left, faces to the right and vice versa, the plane of the nail being again at right angles 
to the paper. A plain impression is obtained by lightly pressing the inked bulb surface 
of the finger or thumb upon the paper without any turning movement, 


In a plain impression the whole contour of the pattern does not appear, whereas 
in a rolled impression the whole pattern is delineated. It is, therefore, easier to deter- 
mine the type of pattern from a rolled impression, and its greater surface enables the 
expert to select a larger number of points for comparison. 


46. Times, March 1, 1927; 28 Criminal Law Jour., 1927, p. 62. 
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All impressions are classified as arches, loops, whorls and composites. In arches 
the ridges run from one side to the other without marking any backward turn. The 
ridges may converge together and by 
an upward thrust in the middle look 
like a tent, when the arches are known 
as “tented”. In loop, whorl and com- 
posite types there are fixed poinis, 
which are known as the delta or outer 
terminus and the point of the core or 
mner terminus. These serve a useful 
purpose in the classification of finger 
impressions. The delta may be formed 
by the bifurcation of a single ridge or 
by the abrupt divergence of two ridges 
running side by side. The core of the 
loop may consist either of an even or 
uneven number of ridges, termed rods, 
; i. ; not joined together or of two ridges 
Fig. 12.—Rolled and plain impressions joined together at their summit, termed 

of the left thumb. staple. Some of the ridges exhibit a 


backward turn without any twist. 'The 
ridges round about the core frequently deviate in course from the general course of 


the other ridges and leave a space which is described as a pocket and the loop 
is then known as a pocket loop. Again, loops are described as twinned, when 
a well-defined loop rests upon or surrounds another of the same variety. In 
circular or elliptical whorls, the centre of the first ring is the point of the core. In 
spiral whorls the point from which the spiral begins to revolve is the point of the core. 
In composite types, arches, loops and whorls are grouped together in the same impres- 
sion. They also include a small number of irregular patterns which cannot be classified 
under any known variety of loops. For want of a better designation they are known as 
accidentals. The finger impression printed on a paper is a reversal of the pattern on 
the finger. For instance, if the pattern on the finger is a loop with slope from right to 
left, it will appear in the print as a loop with slope from left to right. A loop is called 
radial when the downward slope of the ridges about the core is from the direction of 
the little finger towards that of the thumb. A loop is ulnar, when the downward slope is 
from the direction of the thumb towards the little finger. About 5 per cent of impres- 
sions are arches, 60 per cent loops and 35 per cent whorls and composites. The propor- 
tion varies in several digits, but loops and whorls always predominate. For the purposes 
of primary classification for criminal work arches are included under loops and compo- 
sites under whorls. All the ten fingers are taken in the following pairs :— 





Right index right ring finger left thumb left middle left little 
Right thumb right middle finger right little fnger left index —_—ileft ring 


When a whorl occurs in the first pair it counts 16; in the second pair 8; in the 
third 4; in the fourth 2; and in the fifth 1. No value is fixed for loops. Obtain a new 
numerator and a denominator by adding together all the numerators and all the deno- 
minators. Add 1 to the numerator and also to the denominator thus obtained. The fraction 
now obtained is the classification number and indicates that the slip is to be placed in 
the pigeon-hole bearing that number. 


1 to 32 


Primary classification numbers are ito 33 





or 1,024 pigeon holes. The formula for the 


. : a wLetetbtwW iw 
classification of these digits may be represented as wry, Tr 


The system was first used by Sir William Herschel, LC.S., but the credit 
is given to Sir Francis Galton for having systematized it for the identification 
of criminals. The system is so perfect that it has now been adopted all over 
the civilized world. It may be noted that this science of finger prints was 
known in ancient Assyria, and was used for purposes of identification in 700 
AD. The Chinese police were using it in the thirteenth century.*® In 1899, 
an Act was passed by the Indian Council that the evidence given by experts 


47. For detailed description see Finger Print Manual, U.P., 1925 Reprint. 
48. R. Scheffer, Zeutzalbltt Gynakologie, Leipzig, 50, Oct. 2, 1926, p. 2,559; Journal 
Amer. Med. Assoc., Jan. 15, 1927, p. 214. 
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Cc D 
Fig. 13.—Patterns of finger impressions. 
A. Arch. B. Loop. 
C. Whorl. D. Composite. 


(By permission of the Superintendent, Finger Print Bureau, U.P., Allahabad.) 


to decipher finger prints was relevant in any case (vide Appendix II, section 
45, LE. Act). Persons have often been convicted of a criminal charge from 
the only evidence of their finger impressions left on furniture or some articles, 
as in the Muttra murder case of 1901, where the murderer’s thumb impression 
was left on a brass lota which he had used in washing his hands after killing 
his victim. One Elahi Bux was arrested for committing dacoity in a village 
of Saicha, Raipura, from the impressions of his right thumb and index finger, 
which were completely separated with a dao by the inmate of the house and 
handed over to the police.*® In a case where burglary was committed in the 








49. Leader, Aug. 22, 1930, p. 6. 
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house of a doctor in the small hours of May 5, 1929, the burglars were arrested 
and convicted from the finger impressions left by them on the broken glass 
panes of the sky-lights through which they effected entrance into the rcom.®” 


The London Police have devised a system by which finger prints can be 
sent by cable or wireless telegraphy to all parts of the world. In this system 
the various arches, whorls and loops are described by index letters and figures. 
At the receiving bureau the finger prints can be reconstructed in five minutes. 
In one case the finger prints thus sent to New York enabled a counterfeiter, 
who had escaped while on bail, to be identified, and in another case a man 
detained by the London Police was believed to be wanted by the Chicago 


Police and his finger prints were taken and sent by wireless to the United 
States. 


Fugitives know full well that as long as their finger prints are on the files 
of the Criminal Investigation Department they cannot hope to avoid detection 
by merely adopting aliases and changing their bases of operation. Hence they 
sometimes attempt to mutilate the patterns by inflicting injuries, such as 
wounds or burns, on the bulbs of their fingers, but they forget that the resul- 
tant scars do not necessarily obliterate the patterns, as there will still exist 
definite delineations, unless the true skin is completely destroyed. 


In the case of criminals and emigrants, and in the case of persons in sub- 
ordinate Government service—both civil and military—while preparing their 
service books and pension papers, impressions of all the ten fingers are taken, 
but for the purpose of identification while giving a medical certificate and for 
other civil purposes the left thumb impression only is taken. 


The police are required to take the finger prints of an unidentified corpse, 
or of a person whose identity has not been established by ordinary enquiries 
and who has died in an accident, or under suspicious circumstances, or in the 
commission of a crime. Ordinarily there is not much difficulty in taking 
impressions from the fingers of a corpse, but it is sometimes difficult to obtain 
decipherable prints in a body, which has far advanced in decomposition. In 
such cases the police should request the medical officer holding the post- 
mortem examination to remove the skin from the bulbs of the fingers. The 
medical officer should pack each piece in a separate envelope marking on the 
outside the finger to which it belongs. For the Uttar Pradesh, these enve- 


lopes should then be sent to the Finger Print Bureau at Allahabad for 
opinion. 


It must be remembered that impressions of the ridge patterns left on the ° 
dermis can be used for identifying a dead body after the epidermis of the 
finger tips has been shed through putrefaction. The inner surface of the skin 
which has come off like a glove especially in a drowned body that has under- 
gone putrefactive changes can also be used for the purpose of identification. 
On the other hand, in a decomposed body where the skin is hard, contracted 
and wrinkled, impressions of the ridge patterns can be obtained by soaking 
the fingers in a weak solution of caustic alkali to make them swell up, but 
the impressions thus obtained are not usually sharply defined: hence it is 
advisable to take a photograph of the ridge patterns after they are restored to 
their normal state. 


Faint and invisible finger prints can be rendered quite clear and distinct 
by dusting them with some fine, impalpable powder. They can then be 
examined with a lens or enlarged permanently as a photograph.®' If the 
finger prints are on paper or a light-coloured surface, graphite (plumbago) 
or lamp black is used. If the prints are on glass or a dark-coloured surface, 





50. Lahore High Court Criminal Appeal No. 1168 of 1929, King-Emperor v. Sardara; 
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grey powder, magnesium carbonate, white lead, red lead or ferric oxide 
will develop them. 


Finger prints on paper, wood and textile fabrics may be successfully 
developed by treating them with 5 per cent silver nitrate solution and then 
fixing them with sodium thiosulphate.®? Finger prints on paper may also be 
developed by exposing it to the vapours of iodine or osmium tetroxide and 
by brushing the surface with some coloured solution. The prints developed 
with the aid of iodine vapours are fugitive, and should, therefore, be photo- 
graphed at once. Mitchell ** suggests the application of osmium tetroxide 
by exposing the prints to the vapour of a boiling one per cent solution of 
this reagent in water. The colour solution may be writing ink of any colour 
or some dye dissolved in water or alcohol. A solution of osmium pyrogallate 
prepared by mixing 2 cc. osmic acid and 0.05 gramme pyrogallic acid in 2 
ec. water gives satisfactory results.5# 


Major Henry Smith, LMLS., has discovered that it is possible to forge 
thumb impressions by covering the original thumb impressions with a piece 
of damped paper and pressing, by which method the reverse of the original 
is transferred to the damped paper. Another piece of damped paper is then 
put over the reverse and pressed, and a true copy of the original is thus 
obtained.*® . 


7. FOOTPRINTS 


The impression of a foot or a boot left on the ground in the vicinity of 
the place of occurrence of a crime has often led to the arrest of the criminal. 
To identify the footprint a fresh footmark of the suspected person should be 
obtained and compared with the original. During the examination a careful 
note should be made if there are any peculiarities in the foot, such as flat 
foot, scars resulting from wounds, or callosities, as these are likely to be 
found in the footprint if it is well marked. In the case’ of a bootmark the 
peculiar arrangement of the nails, or holes in the sole may be useful in 
comparing with the original. It is often said that a footprint made by an 
individual while he is walking is smaller than the one made by him while 
he is standing, but I have found from experiments that a footprint produced 
in walking is generally larger than the one produced in a standing position. 
It is usually assumed that the impression left on the material composed of 
loose particles, such as sand, is smaller than the foot or boot producing it, 
while the impression on mud, clay or some material not composed of freely 
moveable particles, is larger. 


Casts of footprints may be taken by spraying the print with a‘ rapid- 
drying fixative, such as an 80 per cent alcoholic solution of shellac or a 4 
per cent solution of cellulose acetate and then smearing it with a thin film 
of lubricant, e.g. a mixture of mineral oil and melted lard. The print is 
afterwards surrounded by a wall of cardboard or wood, about 14 inches high. 
An aqueous mixture of plaster of Paris of the consistency of ordinary cream 
is gently poured on the print within the enclosed area. After 10 to 15 
minutes the cast is set completely, but it is desirable to let it stand for a 
further period of 15 minutes before it is removed. The setting of plaster 
of Paris may be hastened by dissolving salt in the water used, or may be 


retarded by adding 7 per cent of acetic acid or a little calcined lime to the 
water.® 





52. Henry T. F. Rhodes, Forensic Chemistry, 1941, p. 10. 
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The skin patterns of the toes and heels are as distinctive and permanent 
as those of the fingers. Hence in some maternity hospitals the system of 
taking the impressions of footprints of newly-born infants has lately been 
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Fig. 14—Footprints: Standing and Walking. 


introduced to avoid the confusion of their being mixed or to prevent their 


deliberate substitution or changeling. These form a permanent record for 
future identification. 


8. DEFORMITIES 


Deformities form an excellent means of identification, hence they should 
be very carefully noted in the description of the person of a living individual 
or in the external examination of a dead body. They may be congenital 
or acquired. Congenital deformities, such as cleft-palate, harelip, super- 
numerary fingers or toes, supplementary mammee, web-fingers or toes, birth- 
marks (nevi) and moles, are hereditary in many cases, and are known to 
occur through successive generations in the same family. 

Dr. Young of Parkhead, Glasgow, has recorded a very interesting case in which he 


could trace the hereditary digital abnormality through four generations; it had been 
transmitted almost invariably from the paternal side.5’ A genealogical tree is given of a 
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family with supernumerary digits in which the deformity skips two generations to 
reappear in one member of the third and in five of the fourth.5* 

Acquired deformities, such as malunited and ununited fractures of the 
bones of extremities, are the results of previous injuries. 

The body of Livingstone, the great African traveller, was recognised by the un- 


united oblique fracture of the humerus exactly in the region of the attachment of the 
deltoid to the bone. 


9. SCARS 


A scar or a cicatrix is a fibrous tissue covered by epithelium formed as 
a result of the healing process of a wound or injury in which there has been 
a breach of continuity of substance. It has no hair follicles or sweat-glands, 
but it is slightly vascular owing to the presence of a few capillaries. 


Character of Scars—A scar generally assumes the shape of the wound 
causing it. A sear resulting from an incised wound which has healed by 
first intention, is usually linear and straight. If it has healed by the forma- 
tion of granulation tissue, the resulting scar will then be wider and thicker 
in the centre than at the periphery. But a scar following an incised wound 
in the axilla or upon the genitals may be irregular on account of the loose 
folds of the skin. Such a scar may also be smaller than the original wound. 


Broad and irregular scars are caused by lacerated wounds. Large 
irregular scars accompanied very often by keloid patches are the results of 
extensive burns and scalds. Scars resulting from bullet wounds are gene- 
rally irregular in shape and larger than the bullet, and are usually sur- 
rounded by the grains of unburnt gunpowder, if the weapon was discharged 
within a few inches of the body. While they are depressed, disc- 
shaped, adherent in the centre and smaller than the bullet, if discharged from 
a distance. The scar of the wound of entrance is, as a rule, smaller than 
that of the wound of exit. Doubtful cases should always be examined by 
X-Rays in order to determine the presence or absence of shots embedded 
in the underlying tissues or of injuries to the underlying bones. 

In January 1924, the District Magistrate of Gonda referred to me a case in which 
one Bisheshwar Singh was suspected of having taken part in a dacoity that took place 
three years ago, and was consequently injured in the thighs by the discharge of fire- 
arms. On examination I found several rounded nodular and depressed scars on the 
front of the thighs resulting probably from gun-shot wounds. Skiagrams that were taken 
in the X-Ray Department of the King George’s Hospital, Lucknow, showed several 


shots embedded in the soft tissues of the thighs. The man was prosecuted and sentenced 
to a term of imprisonment for the offence of committing dacoity. 


Sears from wounds produced by stabbing instruments are triangular in 
shape, smaller in size than the blade of the weapon, and are less depressed 
than the scars of gunshot wounds.. Scars resulting from leech-bites are 
triradiate. Scars due to syphilitic and tuberculosis ulcers are irregular and 
thick in parts, while those due to vaccination and small-pox are pitted. 


Appearance of Scars.—A scar appears in-four or five days when a wound 
heals under a scab as in the case of a superficial cut on a finger or a shave- 
cut on the chin or cheek. In the case of a clean aseptic wound which is 
caused by a surgical operation, and heals by first intention, the scar usually 


appears in a fortnight, while in a suppurating wound it appears from two 
weeks to three months, or more. 


Disappearance of Scars.—Scars resulting from wounds and skin diseases 
which involve the whole thickness of the skin are always permanent, but 
superficial linear scars involving only the epidermis or cuticle layer of the 
skin may disappear in the course of a few years. It is not possible to remove 
a scar successfully but its size and shape can be altered by an operative 
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procedure. A faint scar may be made more visible by rubbing or slapping, 
or by applying heat to the part when the surrounding skin will be red. and 
the scar will appear whitish in colour. If necessary, it should be examined 
by the aid of a lens. While describing a scar for the purpose of identifica- 
tion, its shape, size and situation should be mentioned. 


Age of Scars.—It is difficult to tell the exact age of a scar: hence the 
medical witness must be very cautious in answering this question which may 
connect an accused person with the perpetration of a crime in which he is 
alleged to have been wounded. When first formed. a sear is red. tender and 
covered by a scab, subsequently it becomes brown, and lastly, on account of 
the obliteration of the capillaries due to their being affected by the growth 
of connective tissue, it acquires a white and glistening appearance which 
remains permanent for the rest of life. These changes are generally pro- 
duced in three to four months, but the variations in the time are so great 


that it is not safe to fix any time-limit within which these changes are 
produced. 


Growth of Scars.—Scars produced in childhood grow in size with the 
natural development of the individual, especially if situated on the chest 
and limbs. 


Case.—At the trial of Crippen charged with having murdered his wife, Belle Elmore, 
Mr. Pepper and Drs. Spilsbury and Willcox were able to establish the identification of 
the mutilated remains found buried in a hole dug in the floor of the cellar occupied by 
Crippen to be those of his wife by the discovery of an old scar on a piece of skin 
measuring seven inches by six inches which came from the lower and front part of the 
abdominal wall At its lower margin there was a row of short, dark hairs. The sear 
was situated in the middle lhne commencing just above the pubic region and extending 
vertically wowards for four inches or a little over. It was bigger at the bottom, being 
seven-eighths of an inch wider than at the top where it tapered to something like one- 
fourth of an inch while it measured half-an-inch in middle. It was in a place corres- 
ponding with an operation performed for removal of the ovaries or uterus. Mr. Pepper 
also said in his evidence that a scar in that position in the male as the result of an 
operation performed for removing stones or tumours from the bladder would be “less 
likely to be so wide, because, as a rule, there is not so much distension”. It was proved 
beyond dispute that Belle Elmore had undergone an abdominal operation for ovario- 
tomy. It was further brought out in evidence that a scar wewed under a microscope 
might show a sebacious gland or a hair follicle, if, in stitching up a wound a piece of 
epidermis was turned in and involved in the wound.—Bnrit. Med. Jour. Oct. 29, 1910, 
p. 1872. 


10. TATTOO-MARKS 


The practice of tattooing is prevalent all over the world, though more 
common among the lower order of society. Designs of all sorts varying 
from initials to gods of worship and even those indicating emblems of moral 
depravity are not only found tattooed on the arm, forearm and chest but 
on the other parts of the body. While describing tattoo-marks, their design 
and situation should be carefully noted. It is possible to find the same 
design at the same situation in more than one individual, if the operator 
happens to be the same person. Complications, such as septic inflammation, 
erysipelas, abscess, gangrene and even syphilis, leprosy and tuberculosis, are 
known to have followed this operation. 


Disappearance of Tattoo-marks.—Tattoo-marks may disappear during 
life without leaving any trace on the body after a period of at least ten years 
provided the pigment used is vermilion or ultra-marine and if it has not 
penetrated deep into the skin. Even in these cases the pigment may be seen 
deposited in the neighbouring lymphatic glands, if examined after death. 
But the marks are indelible if some such pigment, as Indian ink, soot, gun- 
powder or powdered charcoal, has been used and has penetrated deep into 
the fibro-elastic tissue of the skin. These marks are so permanent, that they 
may be recognized even in decomposed bodies after the skin has peeled off. 
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The letters “P. L.” tattooed on the left forearm were evident in a badly 
decomposed body examined a fortnight after death.°° A faded tattoo-mark 
may be revealed by the use of the ultra-violet lamp, or may be rendered 


PN.C. DAVE | 





Fig. 15—Designs of Tattoo-marks. 


visible by rubbing the part and examining it with a magnifying lens in 
strong light. 
Artificial removal of Tattoo-marks.—These may be removed artificially 


(1) by the surgical method, (2) by electrolysis, and (3) by the applcation 
of caustic substances. 


(1) Surgical Method.—The earliest surgical method employed for the 
removal of tattoo-marks was the production of a burn by the application otf 
a red-hot iron to the design. When the dead tissue sloughed off, it took the 
tattoo-mark with it but usually left a bad scar in its place. The use of 
carbon dioxide now produces similar results. The simplest surgical method 
used at present is the excision of the tattoo-marks with or without skin 


grafting. This is quite a successful method but is always followed by some 
scarring. 


Lacassagne and J. Rousel ®® recommend the scarification of the tattooed 
spots and then sprinkling over with finely powdered potassium permanga- 
nate. After a few days the scab falls off, and a smooth, colourless, almost 
unscarred skin appears. 


(2) Electrolysis—Miller *! suggests electrolysis for the removal of 
tattoo-marks by means of a needle attached to the negative pole of a battery 
in order to get the softening action of the alkali formed there. After the 
pigment is laid bare by the needle, it is scraped and picked away, as the 
softening action of the alkali continues on the tissues in which the pigment 
is deposited. Another method is to insert the needle into the tattoo-mark 
a sufficient number of times, using a current of 5 to 8 milliamperes. This 





59. K. E. v. Mangali, All. H. Crt. Criminal Appeal No. 149 of 1921. 
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forms a superficial eschar, which drops off in the course of a week or so, 
taking the pigment with it, and leaving a white superficial scar. 





Fig. 16.—Tattoo-marks over the forearm. Fig. 17.—Tattoo-marks 
over the forearm. 


(3) Application of Caustic Substances—Caustic substances applied to 
the mark remove the pigment by producing an inflammatory reaction and a 
superficial eschar. For instance, a mixture of papain in glycerin often 
removes a tattoc-mark. Tardieu ©? reports the case of a criminal who suc- 
cessfully removed a tattoo-mark made of Indian ink in six days by first 
macerating the skin in a paste of lard and acetic acid, then thoroughly 
rubbing it with a solution of caustic potash or soda, and lastly with dilute 
hydrochloric acid. Brault ®? recommends the tattocing of a solution of zinc 
chloride to 40 parts of water by means of a needle into the, design. After a 
few days a crust forms, which removes the pigment, when it falls off. These 
caustic substances have to be used with great care as they are not only 
dangerous but are often followed by disfiguring scars and keloids. Shie 
has obtained very satisfactory results from Variot’s method which consists 
of tattooing into the design a 50 per cent solution of tannic acid in water 
and then rubbing it vigorously with a stick of silver nitrate until the whole 
surface becomes black from the formation of silver tannate in the superficial 
layers of the skin. The field of the operation is then washed with cold 
water. After 15 to 16 days a black, dry slough comes off spontaneously 
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resembling a thin piece of a leather and leaving a thin new layer of epithe- 
lium formed beneath it. This gradually assumes the appearance of the 
normal skin, and in favourable cases no scarring persists. If, however, the 
hair follicles have been destroyed with the tattoo-mark, there will be some 
scarring. This method is also suitable for the removal of blemishes caused 
on the face by accidental tattocing. 


It may be mentioned that confluent small-pox has been known to obli- 
terate tattoo-marks in children, and chronic eczema may also cause the 
disappearance of tattoo-marks. 


li. OCCUPATION MARKS 


These are helpful in identifying unknown dead bodies, as certain trades 
leave marks by which persons engaged in them may be identified. For 
example, horny and rough hands are observed among individuals employed 
in hard, manual labour. Kahars or dooly-bearers have usually horny, cal- 
lous marks on their shoulders. An Indian weighman, who has to weigh 
corn by lifting up a balance with heavy scales, gets a callosity, usually on 
the hypothenar eminence of his right palm. A depression in the lower part 
of the sternum is found among shoemakers due to the constant pressure of 
the last against the bone. Tailors have marks of needle punctures on their 
left index finger, and a bursa on the lateral malleolus from the attitude of 
sitting adopted while sewing. Photographers, dyers and chemists generally 
have their fingers stained with dyes or chemicals. The occupation of a 
person may, sometimes, be revealed from the microscopic examination of 
waxy deposits from his ears and the dust and debris from under his nails, 
if these will show the presence of particulate matter of an organic or in- 
organic nature which is usually found floating in the atmosphere of factories, 


A piece of fibre from a cloth found under the finger nails may sometimes 
atford evidence for the detection of a crime. In the case ® of the State v. 
Leatherberry and Fowler tried at the American Courts Martial at Ipswich 
on January 19, 1944, the accused were convicted of murdering Claude Hail- 
stone, a taxi driver, by throttling, from the evidence of blue fibres found in 
the scrapings from under their finger-nails which were similar to those 
found on the victim’s jacket. 


12. HANDWRITING 


The medical jurist is hardly called upon to give his opinion as regards 
the identification of handwriting, since there are experts in this line. How- 
ever, according to Lord Brompton, better known as Sir Henry Hawkins, 
these handwriting experts are not at all infallible, and their evidence is 
usually conflicting and very often fallacious. A learned J udge of the Lahore 
High Court has also held that in a charge of forgery, the opinion of a hand- 
writing expert should not ordinarily be accepted as conclusive to prove the 
facts deposed to by him and a conviction for forgery cannot be sustained 
merely on the evidence of an expert.6> Sometimes the medical man may 
have to examine a person to see if he is able to write when a plea of mental 
incapacity or some paralytic affection is raised. He should, therefore, 
remember that mental and nervous diseases, especially those attended with 
tremors, aS also rheumatic diseases of the joints of the hand, alter the 


character of the handwriting by producing more or less irregularity in the 
formation of letters. 
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13. CLOTHES AND ORNAMENTS 


These do not form any essential piece of evidence in the identification of 
a living person as the individual can change them at will. but they are very 
valuable in establishing the identification of a dead body. It is, therefore, 
necessary to preserve them along with any articles, such as a watch, visiting 
card, diary, etc. found on a dead body or lying in its vicinity for the purpose 
of future identification. The clothes should be examined carefully for the 
presence of the name of the owner or tailor or the mark of a dhobi (washer- 
man) on any of them. In the Kakori conspiracy case one of the accused 
was identified by means of a bed-sheet found in his possession, as it had the 
marks of the dhobi employed in a hotel in Lucknow where he was alleged 
to have stayed for some time. The clothes should also be examined for 
the presence of cuts or rents or for the presence of blood, seminal or other 
stains. If dust of crganic or mineral matter is found clinging to the clothes 
or in the pockets, it should be collected and submitted to microscopic 
examination, as it might give some indication of the business of the person. 


14. SPEECH AND VOICE 


There are certain peculiarities of speech, e.g. stammering, stuttering, 
lisping, and nasal twang. These peculiarities become more evident when 
an individual is talking excitedly, as in a quarrel. Speech is also affected 
in nervous diseases, such as general paralysis of the insane and disseminated 
sclerosis. Defective speech depending on some organic defect of the mouth, 
such as cleft-palate, may be cured by a surgical plastic operation, while 
functional stammering can be cured without any operation. 


To recognize a person from his voice is an everyday occurrence, though 
it is teo risky to be relied upon in criminal cases. In the case of King- 
Emperor v. Bhaktu® it was held that the identification of the accused in 
a pitch dark night by the modulation of his voice could not be relied upon 
for his conviction. It is possible for a person to alter his voice at will. The 
best example of this is the ventriloquist. The absence of the teeth, the use 
of false teeth, and the presence of diphtheria may alter the voice. With 
the progress of science it may be presumed that the registering of the voice 
by a gramophone disc will be used in the near future for the purpose of 
identification in court. Sayad Kasim Razvi, who was accused of murder 
and tried by the Special Tribunal at Secunderabad, requested the presiding 
judge for facilities of a gramophone to play a record, which he was expecting 
from Pakistan, as defence evidence. The accused stated that he would 
make two witnesses to listen to the record before putting them in the wit- 
ness box. The judge agreed to provide all facilities, provided the record 
reached him in time.®8 


15. GAIT 


An individual can be recognized even from a distance by watching his 
gait, but such evidence is far from conclusive, inasmuch as the gait may be 
altered by an accident or disease, especially of a nervous nature, such as 
locomotor ataxy, hemiplegia, spastic paraplegia, etc. In civil suits the medi- 
cal man may sometimes be requested to express his opinion if a particular 
individual is really lame or malingering, if he has filed a suit against his 


employer for the recovery of damages for an accident caused to him during 
his legitimate work. 


(eee - 
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16. TRICKS OF MANNER AND HABIT 


These are not infrequently found to be hereditary; as an example left- 
handedness may be cited. 


17. MENTAL POWER, MEMORY AND EDUCATION 


The consideration of these points for the identification of an individual is 
of great importance, especially in cases of imposture, as in the well-known 
Tichborne case. 


18. Dr. SREENIVAS’S NEW METHOD OF IDENTIFICATION 


Dr. Sreenivas °° of Patna has found a new method of identification of 
the individual. It is based on electro-cardiogram and vector-cardiogram. 
He therefore calls it system “‘E. V.” method of identification. He suggests 
that no two cardiograms are alike. This may be an academic truth, but this 
is not likely to be popular with doctors, or with police, inasmuch as in small 
towns and villages it is not possible to obtain electro-cardiograms, and it is 
not also possible to send a man to the sadar hospital in every case. I believe 
that in India, there are not many sadar hospitals where such facilities exist. 


19. AMOUNT OF ILLUMINATION REQUIRED FOR 
IDENTIFICATION 


In questions regarding the amount of light sufficient for recognition of 
the features for subsequent identification of the individual the following 
points should be borne in mind :— 


1. A flash of lightning produces sufficient illumination for the identi- 
fication of an individual. 


A lady, on her passage home from India, was awakened one dark night by someone 
moving about in her cabin. A sudden flash of lightning enabled her to see a man bend- 
ing over one of her trunks, and his features appeared so distinct that she was able next 
day fe recognize him. The stolen articles were found upon him and he acknowledged 
the theft.7 


2. According to Tidy, the best known person cannot be recognized in 
the clearest moonlight beyond a distance of seventeen yards. Colonel Barry, 
I.MLS., is of opinion that at distances greater than 12 yards the stature or 
outline of the figure alone is available as a means of identification.™! To 
define the features even at a shorter distance is practically impossible by 
moonlight. 


3. No definite statement can be made about artificial light. The best 
thing is to make actual experiments with the class of light used before an 
opinion is given. 


4. In the absence of any other light the identification of a person is 
possible with the flash of light produced by a firearm if the person is stand- 
ing in close proximity of five to twenty paces on one side of the line of fire 
and if the powder is at the same time smokeless, though it is not possible 
to mark the different characters of the features beyond three paces. In 
such cases an experiment should be tried with the weapon and powder used 
before an opinion is given. 


69. Indian Nation, Patna, Jan. 7, 1953. 
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CHAPTER Wi 
& POST-MORTEM EXAMINATION (AUTOPSY) 


The Object.—The object of the post-mortem examination of a body is to 
establish rts identity when not known, and to ascertain the time simce death 
and the cause of death; but in addition, the question of live birth and viabi- 
lity has to be determined in the case of the body cf a newly-born infant. 


Rules.—A medico-legal post-mortem examination should never be under- 
taken unless there is a written order from the Superintendent of Police, the 
District Magistrate or the Coroner. Before commencing the examination, 
the medical officer should carefully read the police report on the appearance 
and situation of the body when it was first discovered, and the cause of 
death as far as could have been ascertained. This precaution is necessary, 
especially in the case of a decomposed body, so as to enable him to examine 


particularly the organ or the part of the body most suspected for the 
evidence of death. 


The examination should be conducted in daylight, and not in artificial 
light as far as possible. It should also be as thorough and complete as cir- 
cumstances permit. The three great cavities and the organs contained in 
them should all be carefully examined even though the apparent cause of 
death has been found in one of them, just to avoid unnecessary, and some- 
times unpleasant, cross-questions in court, inasmuch as evidence of factors 
contributory to the cause of death may be found in more than one organ. 


Ordinarily, a dead body is sent to the morgue but in exceptional cases 
the medical officer may be taken to the place where a dead body is lying. 
In that case he should note the place and nature of the soil where he found 
the dead body, and also its position especially as regards the hands and feet 
and the state of the clothes, if any. He should also note, in the case of death 
from violence, the position of the body in reference to surrounding objects, 
such as sharp stones and the like, contact with which, it might be alleged, 
had produced the injury, and also whether any blood stains were visible 
on such objects or anywhere near the corpse, and whether any weapons were 
lying near it. The ground in the vicinity should be carefully searched for 
the presence of footprints and evidence of any struggle. In the case of 
suspected death from poisoning, he should note whether any appearance as of 
vomited matter, etc. was present in the neighbourhood of the body. 


All the details observed by the medical officer should be carefully 
entered on the spot by himself in the post-mortem report (see below) or in 
a note-book, which can be used as evidence in a legal inquiry. He should 
not mind the report getting soiled; this will enhance its value, inasmuch 
as it goes to prove that it was written at the time when “facts were still 
fresh in the mind”. If there is an assistant, the best plan is to dictate to him 
as the examination proceeds step by step, and then to read, verify and attest 
the report. It is not safe to trust to memory and to write the report later 
after completing the examination. The notes and the report to be sent to 
court must tally with each other. There should be no discrepancy. Nothing 
should be erased, and all alterations should be initialled. 


Report of the post-mortem examination 


On the body of 

Place " Date 
Body identified by Police Constable 
No. and Chaukidar 
Probable age 
Probable time since death 


Time 
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A—EXTERNAL EXAMINATION 


1. Condition of body as regards muscularity, stoutness, emaciation, rigor mortis 
and decomposition. 

2. Marks of identification specially in the case of the body of an unknown person. 

3. Eyes. 

4. State of natural orifices, ears, nostrils, mouth, anus, urethra, vagina. 

5. Injuries—nature, exact position and measurement including direction, especially 
in incised wounds. 

6. Bones and Joints. 

7. External organs of generation. 

8. Additional remarks. 


B—INTERNAL EXAMINATION 
Il—Head and Neck 


~*~ 


1. Scalp, skull bones (Vertex). 5. Vertebre. 

2. Membranes. 6. Spimal Cord. 

3. Brain. 7. Additional remarks. 

4. Base of the skull. : 

Il.—Thorax 

A. Walls, ribs, cartilages. F. Pericardium. 

B. Pleure. G. Heart with weight. 

C. Larynx, Trachea and Bronchi. H. Large vessels. 

D. Right lung. I. Additional remarks. 

E. Left lung. 

Ill.—Abdomen 

1. Walls. 8. Large intestine and its contents. 

2. Peritoneum. 9, Liver (with weight) and gall bladder. 

3. Cavity. 10. Pancreas. 

4. Bueeal cavity, teeth, tongue, and 11. Spleen with weight. 

pharynx. 12. Kidneys with weight. 

5. C#sophagus. 13. Bladder. 

§. Stomach and its contents. 14. Organs of generation. 

7. Small intestine and its contents. 15. Additional remarks with, where pos- 
sible, medical officer’s deduction from 
the state of the contents of the 
stomach as to time of death and last 
meal. 

C.—DATE AND HOUR OF ONSET OF SYMPTOMS. To be answered 
Do. OF DEATH . in case of poisoning.? 
D—OPINION AS TO CAUSE AND MANNER OF DEATH. 
Place. 
Date. Medical Officer. 


The medical officer holding a post-mortem examination should be 
familiar with the normal and pathological appearances of the viscera and 
should be able to interpret post-mortem findings by proper training and 
experience. He should note the time of the arrival of the body at the 
morgue, the date and hour of the post-mortem examination and the name 
of the place where it was held. The necessary papers authorizing the medical 
officer to hold an autopsy are frequently brought by the police long after 
the body has arrived. This dilatory method on the part of the police has 
occasionally led to the decomposition of the body in the post-mortem room 
even when it has arrived in a good condition. It is, therefore, safer to note 
the exact time of delivery of these papers. There should be no unnecessary 
delay in holding a post-mortem examination. It should be made as soon as 
the papers are brought, and the excuse of attending upon a midwifery case 


2. Spinal Cord need not be examined unless any indications of disease, strychnia 
poisoning or injury exist. 
3, In case of exhumation the dates of burial and exhumation should be furnished. 
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or any other similar reason should not prevent him from periorming this 
most important, though too frequently unpleasant, duty. 


No unauthorized person should be allowed to be present at the autopsy. 


Instruments.—The following instruments should be at hand before com- 
mencing the examination :— 


1. Sealpel. 2. Large Section knife. 3. Dissecting forceps. 4. A pair of 
sharp pointed Scissors. 5. Saw. 6. Costotome. 7. Enterotome. 8. Blunt 
probe. 9. Blow pipe. 10. A pair of iron hooks. 11. Straight and curved 
needles. 12. Strong twine. 13. A measuring tape. 14. Measuring and 
sraduated glass containers. 15. China plates. 16. Basins to contain water. 
17. Sponges. 18. A pair of thick India-rubber gloves with gauntlets or phoio- 
graphic gloves. 19. Machine for weighing organs. 20. Ai least two wide 


mouthed, white glass bottles (with glass stoppers) of about one litre capacity 
to contain portions of viscera. 


EXTERNAL EXAMINATION 


The following steps should be followed for the external examination :— 


1. The body should be identified by the police constable and the 
chaukidar, who brought it to the mortuary. It should also be identified by a 
relative or friend of the deceased present on the spot. These persons will 
be required to give evidence in court of having identified the body in the 
presence of the medical officer holding the post-mortem examination in case 
a person is tried for having caused the death of the deceased. 


2. In the case of an unknown body, a general appearance of the body 
describing the race, sex, age, stature, features, scars, tattoo-marks, etc., should 
be noted for the purpose of identification. The body should be photographed 
and the finger prints taken. The police should arrange for such a body to 
be photographed at once, before it gets decomposed. The photograph is 
worthless after the features have become bloated and distorted from putre- 
faction, but I have seen bodies photographed even after advanced putrefac- 
tion. At the request of the police the head may be preserved, for future 
identification, in methylated spirit and a little formalin in a large closely 
fitting glass jar or any other receptacle. 


3. If there are clothes on the body, they should be carefully examined 
for stains of mud, tears, etc., indicating a struggle, before they are removed. 
Stains of blood, semen, vomit or feecal matter should be described and 
preserved for chemical analysis. Cuts or rents caused by a cutting instrument, 
burns caused by fire or acids, or blackening caused by discharges from fire- 
arms should be carefully noted and compared with injuries on the body. 


4. In the case of a cord or ligature round the neck, its exact position, 
manner and application of a knot or knots and its material should be noted. 


5. fe should be given from the presence of the teeth and other appear- 


ances. If, owing to rigor mortis, the jaw cannot be opened to count the 
teeth, the cheeks should be cut to expose them. 


6. Time since death should be noted from the temperature of the body, 
post-mortem staining, rigor mortis, stage of putrefaction, and even from the 
degree of digestion of the stomach contents which, however, only yields 
evidence of doubtful value. 


7. The condition of the body, whether stout, emaciated, or decomposed, 
should be mentioned. The eyes should be examined and the opacity of the 


cornea and lens should be noted particularly in vehicular accidents. The 


state of the pupils should also be noted as to whether they were contracted 
or dilated. 


62 MEDICAL JURISPRUDENCE 


8. The natural orifices, viz. nose, mouth, ears, anus, urethra and vagina, 
should be examined for the presence of injuries, foreign ‘bodies or dischar ges, 
such as blood, pus, etc. The mouth and nostrils should be particularly 
examined for the presence of froth, and the position of the tongue should be 
noted in connection with the front teeth. 


9. The hands should be examined for any article, such as hair, frag- 
ments cf clothing or a weapon grasped by them or the presence of mud. or 
blood on them or under the nails. 


10. The direction of blood smears and the signs of spouting of blood 
should be noted, if any. 


11. The situation of post-mortem staining, if present, should be noted. 


12. After washing the body a careful search for the presence of injuries 
or marks of violence should be made all over the body from head to foot, 
on the front as well as on the back. In the case of a female body the hair of 
the head should be removed to examine the scalp. Hf any injuries are found 
on the body, they should be photographed or marked carefully on sketches, 
before they are described in detail in the post-mortem report. Such a pro- 
cedure is very helpful in enabling the Magistrate and counsel of both sides 


to understand the exact nature, extent and situation of the injuries on 
the body. 


Bruises and abrasions, if any, should be described as regards their 
length, breadth and their exact position. Bruises should be incised to find 
out if they were inflicted before or after death and to differentiate them from 
suggilation. 


Wounds, if present, should be described as regards their nature, size, 
direction and position. The conditions of their edges should also be men- 
tioned. The exact size ought to be noted with a measuring tape and some 
fixed bony points should be taken to describe their exact position. The 
means by which they were inflicted should also be noted. 


Deep or penetrating wounds should not be investigated by means of a 
probe, until the body is opened. 


In the case of gunshot wounds the course and direction of the bullet 
should be ascertained by dissection rather than by the use of a probe, and 
the injured nerves and blood-vessels, if any are found, should be noted. If 
there is only one opening, a search should be made for the bullet, which must 
be preserved. It should be remembered that a bullet takes a very tortuous 
and erratic course in its passage through the body. A note should also be 
made, if the skin in the vicinity of the wound is blackened and if the hair 
is scorched. 


Ligature marks or finger marks, if present on the neck, should be noted. 


In the case of burns, their position, extent and degree should be men- 
tioned, as also the manner of their causation as to whether they were caused 
by fire, scalding fluids, corrosives or explosives. 


13. All the bones should be carefully examined for the presence of 
fractures and the joints for dislocations. If any fracture is present, the soft 


parts overlying the fractured piece should be dissected and examined for 
laceration or ecchymosis. 


Lastly, all the external injuries should be compared with those noted in 


the descriptive roll supplied by the police and any discrepancy should be 
mentioned in the report. 
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14. In the case of the body of a newly-born infant it is necessary to 
examine the lower epiphysis of the femur for the centre of ossification to 
prove its maturity. For this purpose the knee 
joint should be opened by making an incision 
across its front and the lower end of the femur 
should be pushed through the wound. The epi- 
physial cartilage should now be sliced off in thin 
sections until a central pink spot is seen. The 
sucing of the cartilage should be continued till 
the greatest diameter of the ossified point is 
reached. 


INTERNAL EXAMINATION 


If there be a fatal wound leading to one of 
the cavities, that cavity should be cpened first, 
or the head should be opened first, and then the 
thorax and the abdomen. Professor Harvey 
Little John * recommends the examination of the 
head first in cases of alleged infanticide so that 
the examiner may have an opportunity of in- 
specting the contents of the skull before the 
blood can possibly drain away during the exami- 
nation of the thorax and trunk and also because 
he will be better able to interpret appearances in 
the lungs when they are examined. Every organ 
contained in the cavities must always be examin- 
ed, but the spinal cord need not ordinarily be 
= oxamined unless there Js Suspicion of some in- 

jury to the vertebral column or the alleged cause 
Fig. logon ceiphyeie et of death is due to some spinal poison or some 


the femur showing centre SUCch disease as tetanus. In that case it should be 
of ossification. examined last of all. 





HEAD 


A transverse incision across the vertex should be made from ear to ear, 
and after reflecting the flaps anteriorly upto the orbits and posteriorly upto 
the occipital protuberance the inner surface of the scalp should be examined 
for extravasation of blood and the skull bones should be examined for 
evidence of any fracture or separation of sutures after the periosteum is 
denuded and the temporal muscles have been dissected off. In a doubtful 
case the skull should be tapped with a hammer; it would elicit a ringing 
note if there is no fracture. To remove the skull cap a circular cut is then 
made with a saw round the cranium keeping close to the reflected flaps. 
Its inner surface should then be examined for fracture of the inner plate, 
or effusion of blood, which may be found on the dura-mater. The longitudinal 
venous sinuses should be examined for evidence of laceration or thro sis. 
The dura mater should be removed by cutting longitudinally along both the 
sides of its middle line noting any effusion of blood or serum or the presence 
of pus. It would not be out of place ta note here the distinction between 
meningitis and mere effusion of blood in the meninges. In the former the 
surface of the brain looks greasy and dull, but not so in the latter. The 
brain should now be removed by raising the anterior lobes with the fingers 
of the left hand and cutting through the various nerves at its base and the 
medulla as low down as possible. The brain should be placed in a large 
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clean receptacle or dish and examined minutely on its upper as well as under 
surface (base) for the evidence of any injury, effusion of blood, inflam. 
matory products, embolism of arteries, morbid growths or any disease of its 
tissue. The ventricles should also be examined. 


The dura mater should lastly be stripped from the base of the skull to 
facilitate its examination for the presence of fractures. 


THORAX 


Before examining the thorax, both the cavities, the thorax and the 
abdomen should be opened by making a longitudinal incision from above 
the middle of the sternum to the pubic bone, keeping wide away from any 
wounds existing in its line. In infant bodies the incision should be carried 
a little to the left of the umbilicus. The integument, fascia and muscles 
should now be reflected and examined for extravasation of blood in their 
inner surface. The abdominal cavity should be examined before the chest 
cavity is opened. The colour and appearance of the abdominal viscera, as 
also the position of the diaphragm with respect to the ribs (especially in 
full term newly-born infant bodies) should be noted. It should also be noted 
if there is any collection of blood, serum, pus, or feecal matter in the cavity. 


After this preliminary, the examination of the thorax should be pro- 
ceeded with. The ribs and sternum should first be examined for evidence 
of fracture and then the cavity of the thorax should be opened by dividing 
the ribs at their cartilages and the sternum at the sternoclavicular junctions 
with the costotome and lifting up the sternum separating it from the under- 
lying parts without injuring them. The pleural cavities should be examined 
for the presence of adhesions, foreign bodies or fluid of a bloody or purulen 
nature. The pericardium should be opened and examined for any adhesions 
between its two surfaces or if there is any abnormal quantity of fluid present 
in its cavity. Normally about a drachm of bloody serum is found in the 
pericardial sac. The condition of the chambers of the heart should be 
examined by opening them in situ. The lungs and heart should be removed 
from the cavity and laid on the table. The lungs should be cut open for 
evidence of disease, congestion, injury, Tardieu’s spots, etc., and the bronchi 
should be examined for the presence of pent up expectoration, pus, or any 
foreign body. The heart should be opened and its chambers examined for 
the presence of valvular disease, and the condition of the endorcardium 
should be noted. The coronary arteries should be opened and examined for 
obstruction of, or thrombosis in, their lumen. The aorta should be 
examined for aneurysm or calcareous degeneration. 


To examine the larynx, trachea and cesophagus an incision should be 
made from the chin to the upper part of the sternum after throwing the head 
well backward and placing a block of wood beneath the neck. After reflect- 
ing the soft parts on each side of the middle of the larynx, both the trachea 
and the cesophagus should be removed and examined by cutting them open 
from their posterior surface. The interior of the cesophagus should be exa- 
mined for evidence of congestion, inflammation or ulceration of its mucous 
membrane, and the presence of a foreign body, tumour or stricture. The 
larynx and trachea should be examined for the presence of froth or a 
foreign body in their interior, and their mucous membrane should be 
examined for congestion or inflammation. 


ABDOMEN 


The peritoneum should be first examined for evidences of adhesions, con- 
gestion, inflammation, or exudation of lymph or pus. The abdominal and 
pelvic cavities should then be examined for the presence of a serous, bloody 
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or purulent fluid. Now the abdominal organs should be removed and 
examined separately as below :— 


Stomach.—In ordinary circumstances the stomach is examined by 
making a cut while in situ for the contents as regards their quantity and 
quality and the degree of their digestibility. But in suspected poisoning 
the stomach should be removed after tying a double ligature at both ends. 
It should then be opened in a thoroughly clean plate; after emptying the 
contents its mucous surface should be carefully examined noting its appear- 
ance, and any suspicious particles found adherent thereto should be picked 
off with a pair of forceps and placed in a separate small phial for chemical 
analysis. The contents of the stomach should also be examined as regards 
their smell, colour and character and for the presence of any foreign particles 


or lumps; these, if present, should be felt between the thumb and index 
finger as to their roughness or smoothness. 


Intestines.—The intestines should be removed after ligaturing at both 
ends and should be cut longitudinally to examine the inner surface for the 
presence of congestion, inflammation, erosions, ulcers, perforation or any 
other lesion. In cases of suspected poisoning the contents should be pre- 
served and sent for chemical analysis wherever possible, as they may some- 
times give valuable clues as to the nature of the poison.® 


Liver.—The surface of the liver should be examined as regards its 
smoothness or roughness. If there is any injury to the liver, its nature and 
dimensions should be noted as well as the size and weight of the liver. 
Normally the liver measures 12” X 7” « 34”. The organ should be cut 
open by deep incisions in several places, and the colour, consistence and 
blood supply of its tissue should be carefully marked ; at the same time the 


presence of an abscess, new growth or amyloid degeneration should be 
observed. 


The gall bladder should be opened and the presence or absence of bile 
stones and the character and quantity of the bile should be noted. 


Spleen.—The size, colour and consistence of the organ should be noted 
as well as the condition of its capsule. In the case of a rupture of the spleen, 
its size and position should be described, as well as the size and weight of 
the spleen. The normal spleen in the adult measures 5” «k 3” & 1”. 


Kidneys.—The size, colour and weight of the kidneys should be noted. 
Normally the size of a kidney is 4”"%«“2” x1”. Its capsule should be 
examined as to whether it is adherent or strips off easily. The kidneys 
should be cut open and the internal cut surfaces should be examined for 
the presence of Bright’s disease or amyloid degeneration ; the pelves should 
be examined for calculi and evidence of inflammation. 


Bladder.—The bladder should be examined for congestion, heemorrhage, 
inflammation and ulceration of its mucous membrane. It may be opened 
in situ and its contents noted, but in a suspected case of poisoning the urine 
should be removed and preserved for chemical analysis, as it may some- 
times give a valuable clue as to the nature of the poison. Dr. Gopi Ballabh 
Sahay, late Lecturer in Forensic Medicine at the Prince of Wales Medical 
College at Patna suggests the following method for drawing urine un- 
contaminated with blood or other extraneous matter from the bladder of a 
dead body :— 


Squeeze the penis and mop out the external meatus. Put the glans in 
the mouth of a small glass jar or a wide-mouthed glass bottle and press the 
bladder in situ after opening the abdominal cavity. Urine will pour out in 
the jar or bottle, unless there was a very bad stricture of the urethra or an 


5. The U.P. Med. Manual, 1934, p. 225, amended para No. 793. 
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abnormally enlarged prostate. In the case of a female body, keep the mouth 
of an ordinary glass bottle close to the urethra, and press the bladder. Urine 
will pour out in the bottle, if there is any in the bladder. 


Uterus.—In female bodies the uterus should always be examined for its 
size and shape. The normal size of the organ is 3” «& 2” « 1”, and weight 
from one to one-and-a-half ounces; but the size and weight vary consider- 
ably during pregnancy or when there is any tumour. The condition of its 
mucous membrane and the thickening of its wall should be examined after 
the uterus is opened longitudinally. During menstruation the mucous 
membrane is thickened, softer and of a darker colour, and covered with 
blood and detritus. In old age it becomes atrophied, and paler and denser 
in texture. If the uterus contains a feetus, the age of its intra-uterine life 
should be noted. The ovaries and Fallopian tubes should also be examined. 
The ovaries should be chiefly examined for corpora lutea. The vaginal canal 
should be opened and examined for the presence of a foreign body or marks 
of injury. The colour of its mucous membrane and the condition of the 
hymen should also be noted. 


Spine and Spinal Cord.—tThe spinal canal need not be examined unless 
there is any indication of disease or injury. If necessary, the body should be 
turned over on the face with a block beneath the thorax and an incision 
made along the entire length of the vertebral column extending from the 
occiput to the lower end of the sacrum. After reflecting the integuments, 
dissecting away the muscles and noting extravasation of blood in the soft 
tissues, the laminze should be sawn through vertically on each side and the 
detached portions removed, when the dura mater would be exposed. After 
noting its appearance, the dura mater should be opened and an examination 
made for the presence of hemorrhage, inflammation, suppuration or tumour. 
The cord should now be removed, laid on the table, cut transversely in 
several places, and examined for evidences of hemorrhages, softening and 
inflammatory lesions. 


The vertebral column should be examined for the presence of fractures 
or dislocations after the cord has been removed. 


As soon as the post-mortem examination is finished, the body should be 
thoroughly washed, the organs should be replaced into the cavities, and the 
dissected flaps should be brought in apposition and well sutured with strong 
twine. The body should then be covered with a cloth before it is returned 
to the relatives or friends so as to avoid hurting their feelings. In the 
absence of the relatives or friends the body should be returned to the police 
constable accompanying it, who should cremate or bury it according to the 
religious customs of the deceased, but should never throw it into a running 
stream or river as is often done. : 


PRESERVATION OF VISCERA AND OTHER ARTICLES IN CASES 
OF SUSPECTED POISONING AND RULES FOR TRANSMITTING 
THEM TO THE CHEMICAL EXAMINER 


In fatal cases of suspected poisoning the following viscera should ordi- 
narily be preserved for chemical analysis in clean, wide-mouthed, white glass 
bottles, fitted with glass stoppers, which are issued to the Civil Surgeons 
from the Chemical Examiner’s office, are of about one litre capacity and have 
serial numbers etched into the glass both of the bottles and of the 
stoppers :— 

1. The stomach and its contents—any suspicious substance found 
inside the stomach should be preserved in a separate phial. 


2. A portion of the liver, not less than 16 ounces in weight, or the whole 
liver, if it weighs less than 16 ounces, 
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3. The spleen. If the spleen is very large a portion only need be 


preserved. 
4. One kidney. 
5. The upper part of the small intestine with its contents. 


According to the rules of the U.P. Government for transmitting viscera 
and other articles to the Chemical Examiner for analysis the stomach and its 
contents are to be preserved in one bottle, and pieces of the liver, spleen, 
kidney and of the upper part of the small intestine, in another bottle, but 
it is advisable to preserve the stomach and its contents together with a piece 
of the upper part of the small intestine in one bottle, and pieces cf the liver, 
spleen and kidney in another bottle. In the case of infants one bottle is 
quite sufficient. These viscera are to be preserved in rectified spirit except 
in cases of suspected poisoning by alcohol, phosphorus, paraldehyde, acetic 
acid or carbolic acid and other drugs of the phenol group when a saturated 
solution of common salt is to be employed.® The pieces of viscera should 
be slashed or cut into small pieces to ensure penetration of the preservative 
used. It should be remembered that the quantity of the rectified spirit or 
the saturated solution of common salt should be equal to that of the viscera 
in bulk. The viscera and rectified spirit or saturated solution of common 
salt together should not fill the bottles, but only reach to two-thirds of their 
height, in order to diminish the risk of the bottles bursting in case any gas 
of decomposition is given off." The stoppers of the bottles should be treated 
with motor grease, vaseline or any other suitable grease, to prevent them 
sticking, and should be securely tied in position by tape or string, the ends 
of which should be sealed in such a manner that the bottles could not be 
opened without breaking the seals. A label containing the name of the 
deceased and the viscera should be pasted on to each bottle. A sample of 
the preservative used—either the rectified spirit or the saturated solution 
of common salt—should always be preserved in a separate phial for chemical 


analysis, unless the preservative is supplied from the Chemical Examiner’s 
office. 


Before despatch to the Chemical Examiner each bottle should be put 
into the cardboard case in which it was issued from the Chemical Examiner’s 
office. The number stencilled on the cardboard case should be the same as 
that of the bottle. The cardboard case should be so securely tied up by the 
pieces of tape attached to its sides and sealed that it would not be possible 
to open the cardboard case without breaking the seals. The cardboard case 
should then be placed in a wooden box, called a standard pattern box, which 
is also supplied by the Chemical Examiner. The box has a pent-roof shape, 
is furnished with a door at the side and is lined inside with cushions which 
press against the bottle firmly on all sides, so that no further packing material 
is necessary. A bigger wooden box divided into two compartments is also 
supplied so that it can hold both the bottles. The door of the box has a 
lock whose key remains permanently with the Civil Surgeon. <A duplicate 
key is kept in the Chemical Examiner’s office. A serial number is marked 
on each box and also on the key. This number should be quoted in the 
letter informing the Chemical Examiner of the despatch of the parcel. After 
locking the door of the box a piece of tape should be passed across the key- 
hole and sealed in the depression made in the wood near the keyhole. The 
address label should be pasted to the door of the box in such a position as 
to cover the keyhole. On this label the number and date of the letter 
advising despatch to the Chemical Examiner should always be inserted to 


6. The U.P. Medical Manual, 1934, p. 224; Bombay Civil Medical Code, 1926, p. 152; 
Directions for forwarding cases to the Chemical Examiner, Bengal, for Medico-Legal 

amination, p. 4. 

7. The U.P. Med. Manual, 1934, p. 223. 
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prevent mistakes in identification. Viscera and articles belonging to separate 
cases should never be packed in the same box. The box should be for- 
warded to the Chemical Examimer by railway parcel, and the railway receipt 
together with the forwarding letter should be sent to the Chemical Examiner 
under a registered cover. The forwarding letter should contain the number, 
date, numbers of the bottles used, and case number in which analysis of 
the viscera is required by the District Magistrate. All the articles should 
be packed and sealed in the presence of the Civil Surgeon, the special medico- 
legal seal being used for the purpose. Along with the letter a copy of the 
post-mortem report should also be forwarded. 


In addition to the above-mentioned viscera the following articles are io 
be preserved in certain cases of poisoning :— 


(i) Urine and feces, when available. Urine should be preserved in a 
clean glass bottle with an equal quantity of rectified spirit or with fine grains 
of thymol if rectified spirit is contra-indicated. Feeces should also be pre 
served separately in a clean glass bottle in rectified spirit. 


(ii) The heart and a portion of the brain. These should be preserved 
in separate glass bottles with rectified spirit, if poisoning by nux vomica or 
strychnine is suspected. 


(iii) Lung tissues and blood from the cavity of the heart. These should 
be preserved separately in clean glass bottles without adding any preserva- 
tive in cases of suspected poisoning by carbon monoxide, coal-gas, hydro- 
eyanic acid, alcohol or chloroform, and should be forwarded for chemical 
examination as soon as possible. The cerebro-spinal fluid should also be 
preserved in a suspected case of poisoning by alcohol. 


(iv) A portion of the skin and subcutaneous tissue in cases where poison 
was suspected to have been administered by subcutaneous injection. 


(v) Portions of the long bones. These should be preserved in suspected 
cases of subacute or chronie poisoning by arsenic and, antimony, espesially 
when a body is exhumed aftér a long burial or-when a body has undersone 
extensive putrefactive changes. 

(vi) A quantity of hair from the head. This should be preserved in 


suspected cases of subacute or chronic poisoning by minerals, as most of the 
minerals are eliminated by the hair.® 


(vii) The uterus and its appendages together with the upper part of 
the vagina in fatal cases of suspected criminal abortion, if considered neces- 
sary by the medical officer. Sticks or other foreign bodies found in the 


genital tract should be preserved in a separate glass bottle after removal and 
drying when practicable. 


Unless the viscera and other articles are forwarded to the Chemical 
Examiner they are to be preserved for a period of six months, and are then 
to be destroyed after obtaining the District Magistrate’s assent.® 


CAUSE OF DEATH : 


Atter completing post-mortem examination, the medical officer should 
form an opinion as to the cause and manner of death, based on the appear- 
ances observed by him and should immediately give in the vernacular the 
abstract of his opinion to the police constable accompanying the body for 
communication to the investigating officer. If he has based his opinion on 
the post-mortem appearances, as well as on the statement of the police, he 
should mention the fact in his report. The report should be as complete as 


8. Bagchi and Gan 
No. 1, March 1941. 


9. For fuller details see the U.P. Medical Manual, 1934, pp. 219-226. 
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Table I showing the weights of the chief organs removed from the fresh 
bodies of healthy Indians of the Uttar Pradesh, varying from 
10 to 70 years of age, who died from violence 
a a 











| 

| Males Females 

| 

Organs | Weight in ounces Weight in ounces 

| ; | | I 

| Min. | Max. | Average Mun. Max. | Average 

: | | 

| 
Brain - a 2) 85 57 | 4734 30 48 38.29 
Right Lung .. os _ 7 _ 80 18.15 =, 6 20 » 13.5 
Left Lung a a oe 5 30 | 1658 5 , 18 11.75 
Heart we we we 3.5 1 eo) 4 8 6.5 
Stomach _ oe - 3 9 5.6 3.5 8 5.75 
Liver 7 s --| 26 64 43.78 30 | 50 38.25 
Spleen .. _ . 2.5 1 6.03 2 9.5 5.14 
Right Kidney. . a . 2.5 6 3.64 2 4 | 3.08 
Left Kidney .. _ _ 1.5 6 3.63 2 \ o4 | 2.95 
ee 





Table II showing the weights of the organs removed from the bodies of 
adult-males kept in a cool room of the mortuary of the 
Grant Medical College, Bombay 1° 


a a a 





| 
Average weight Average weight 
Organs in grammes Organs in grammes 

Brain we _ 1218.72 Kidneys .: 199.45 
Right Lung... .. 317.73 Pancreas .. a 95.85 
Left Lung we os 297.92 Pituitary ae _ 0.40 
Heart os a 243.68 Suprarenals .. o. 10.36 
Liver os .. 1122.96 Thyroid -. . 10.25 
Spleen we os 144.76 : 











possible, but concise and clear ; it should be forwarded to the Superintendent 
of Police as soon as possible, but not later than two days. Post-mortem 
reports drawn up by Civil Assistant Surgeons (members of the Provincial 
Medical Service in charge of dispensaries) have to be countersigned by Civil 
Surgeons, but this appears to be unnecessary and meaningless, as responsi- 
bility still rests with Civil Assistant Surgeons. 


Some medical officers labour under a mistaken belief that they should 
never be definite in their opinion as to the actual cause of death, and should, 
therefore, qualify their opinion by using the word, “probably ”, in their 
post-mortem report. This dictum is sometimes carried so far that instead of 
helping the Judge to come to a definite conclusion their opinion unneces- 
sarily creates a bad impression on his mind. For instance, a Civil Surgeon 
mentioned in a case where a man was murdered by the discharge of a gun 
in the abdomen that in his opinion death was probably due to shock and 
internal hemorrhage resulting probably from thé “wound in the abdomen 
which was probably caused by the discharge of a fire-arm. In cross-exami- 
nation he had to admit that there was no possibility of any other cause of 
death in the case, and he used the word, “probably ”, so often in his report, 
as it was customary to do so among medical officers. In connection with 
eee 


10. P. V. Gharpure and H. I. Jhala, Ind. Med. Gaz., Dec. 1949, p. 541; Ind. Med. Gaz, 
Aug. 1950, p. 342 and Ind. Med. Gaz., Nov. 1952, p. 487. 
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the use of the word, “probably”, by medical officers in their post-mortem 
reports, the Sessions Judge of Agra made the following interesting observa- 
tions in the course of his judgment in the case of K. E. v. Gullkandi charged 
uncer section 302 of the Indian Penal Code :— 


“T have already drawn the attention of the District Magistrate to the 
deplorable manner in which medical evidence is often recorded in Magis. 
trates’ Court. Medical officers appear to derive some inward satisfaction 
from the use of the word, “probably ”, in giving the cause of death’ and 
Magistrates blindly record such statements. In this case I had to ask the 
Magistrate to recall for proper examination the medical officer whose evidence 
was for the purpose of this case vitiated by the use of the word, “ probably ”. 
A medical officer should be asked, what, in his opinion, was the cause of 
death and every effort should be made to root out the vagueness against 
which I am perpetually fighting in Court in this, as in other matters.” 


In a case where a jugular vein and an external carotid artery were cut 
in an incised wound, 4” « 3” K 1”, the medical officer holding the post- 
mortem examination gave an opinion that the deceased appeared to have 
died from the wound of the neck thus implying that the actual cause of death 
might be something else. 


- My advice to medical officers is that they must never hesitate to give a 
definite opinion whenever they can reasonably do so. But in those cases, 
where they are unable to find any cause of death, all the organs being healthy, 
and there being no injury sufficient to account for death, they must mention 
in their post-mortem report that they cannot ¢ome to any definite conclusion, 
and in doing so they must explain their position by reasoning out all the 
facts. In such cases it is advisable as a precautionary measure to preserve 
the necessary viscera for chemical analysis and pieces of the brain, lungs, 
liver, spleen, etc. for microscopic and bacteriologic examinations. 


EXAMINATION OF DECOMPOSED BODIES 


The examination should be complete and should be held on the Same 
lines as in ordinary autopsies. To save handwork on decomposed bodies 
and thus to lessen the chances of septic poisoning a pair of hooks made of 2” 
iron or steel 9” long and with 3” bent in to form a handle is very convenient 
for hooking up the abdominal and other incisions so as to keep the parts 


open and also for opening the pericardium and hooking up the heart, lungs 
and other organs.! 


In cases of external fatal injuries it is not difficult to find out the cause 
of death. In October 1930, the body of a Hindu male, 40 years old,: was. 
brought in a very advanced state of decomposition with a police report that 
“death was caused by the deceased being thrown into a well with the hands 
and legs tied together”. On examination I found that the lower limbs were 
flexed at the hip jcints and passed over the trunk near the neck where the 
hands, feet and neck were tied together by several turns of a loin cloth 
(dhoti). The soft tissues from over the trunk had given way exposing the 
thoracic and abdominal cavities. The buttocks and soft tissues of the upper 
and lower limbs had been converted into adipocere. The windpipe and 
gullet.were cut through below the thyroid cartilage. There were two cuts 
obliquely across the front of the left seventh rib and three vertical cuts 
through the upper part of the sternum near its junction with the cartilage 
of the left first rib. The thoracic and abdominal organs were mostly absent. 
I gave my-opinion that the deceased was first killed by a wound on the 


neck and stab wounds on the chest, and then tied with a dhoti and thrown 
into a well (Fig 19). 


—————_____— . 
Ji, Circular No, 52 of the 1.G.C.H., U.P., 1910; The. U.P. Medical-Manual, 1934, p. 213: 
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Fig. 19—-Decomposed body of a Hindu male with hands, 
feet and neck tied together. 


In cases of strangulation and hanging the cord mark would be apparent, 
even if the skin had peeled off, as the skin on and round about the mark 
persists for some time. In a case of hanging I found a ligature mark in the 
neck on the sixth day after death when the body had been putrefied to a 
large extent. 


The presence of mud in the right bronchus at the post-mortem examina- 
tion held on the fifth day after death when the body was advanced if 
putrefaction led me to form a diagnosis of drowning. 


A foreign body, such as a bullet, a piece of a weapon or some other 
object, found in a body, may give a valuable clue to the cause of death. 


In fracture of the skull bones disorganized clotted blood may be found 
on their inner plates, or on the surface of the dura mater and on the brain 
in spite of its soft and pulpy nature if decomposition has not far advanced ; 
but the mere effusion of blood on the brain would not be enough to warrant 
a statement that the fracture was caused before or after death. In doubtful 
cases a guarded opinion should be given that the injuries found on the body, 
if inflicted during life, were sufficient to cause death and that they might 
have been caused by such and such a weapon. 


The necessary viscera should always be preserved for chemical analysis 
in those cases where the cause of death cannot be found owing to advanced 
decomposition. 


EXAMINATION OF MUTILATED BODIES OR FRAGMENTS 


Mutilation of a dead body is not always the act of a criminal, who wants 
to destroy all traces of identity: and thus to get greater facilities -for its 
disposal. In India, animals, such as rats, dogs, jackals and hyenas, and birds 
such as vultures, may attack a dead body and mutilate it in a very short time, 
when exposed in an open field on the outskirts of a village or a town. Besides, 
it is not an uncommon sight to notice the dead bodies of lunatics, fakirs and 
pilgrims, lying on the roadside or on remote spots in the vicinity of villages, 
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and attacked by birds of prey, dogs and other animals. If the village chauki- 
dar happens to find such a mutilated body, he hurriedly runs to the police 
station to make a report about this wonderful discovery, and the remnants 
of the body are forwarded to the Civil Surgeon for post-mortem examination. 


In such cases the medical examiner should first ascertain if the parts 
sent are human or not. This is only difficult when a piece of muscle without 
the skin or a viscus is sent. In such a case a definite opinion can be given by 
resorting to the precipitin test which is equally applicable to blood as well 
as muscle or any other soft tissue. Having determined that they are human 
he should try to elucidate the following points :— 


1. All separate parts should be fitted together, and it should be deter- 
mined whether they belonged to one and the same body. 


2. The nature and character of the parts should be described, as also 
the colour of the skin, if any. 


3. The manner of separation as to whether they had been hacked, sawn 
through, cut cleanly, lacerated, or gnawed through by animals. 


4. The sex can be determined, if the head or trunk is available, from 
the presence or absence of hair and general conformation. It may also be 
determined from the recognition of prostatic, ovarian or mammary tissue 
under a microscope, if available, and unrecognizable with a naked eye. 


5. The probable age may be ascertained from the skull, teeth, colour 
of the hair, trunk, size and degree of development of fragments and ossifica- 
tion of the bones. 


6. Identification can be determined from tattoo-marks, scars, colour of 
hair, deformities, recent and old fractures, or from the discovery of certain 
articles of clothing known to have belonging to a missing person in association 
with the mutilated bodies or fragments of a skeleton. 


7. The probable time since death may be ascertained from the condition 
of the parts. 


8. The cause of death can be ascertained, if there is evidence of a fatal 
injury to some targe blood vessel or some vital organ. For instance, a pene- 
trating wound on the left side of the chest cutting the left ventricle of the 
heart was noticed on the mutilated body of the Hindu male packed in a 
steel trunk and found lying in a first class compartment of No. 6 down train 
of R.M. Railway at Agra Fort Station on the 7th August 1909. The head, 
upper half of the lip, penis and extremities had been severed from the trunk. 


In September 1922, a body found in a well in a very advanced state of decomposi- 
tion was sent for examination from Police Station Hasanganj, Lucknow. All the internal 
organs had disappeared except a small portion of the small intestine and the uterus. 
The lower jaw and the hands were missing. The skull was denuded free of soft tissues, 
but had a depressed, fissured fracture at the junction of the parietal bones with the 
frontal. There was a necklace of glass beads round the neck, the soft parts of which 
were destroyed in front by maggots, which were crawling all over the body. The body 
appeared to be that of a Hindu female who had been killed by fracturing the skull 
bone with a blunt weapon and then thrown into a well. 


The Ruxton Case—On the 29th September 1935, several mutilated and dismembered 
human remains, consisting chiefly of two heads, thorax, pelvis, segments of the upper 
and lower limbs, three breasts, portions of female external genitals, and the uterus and 
its appendages, were found lying in the bed of Gardenholme Linn, below the bridge 
on the Moffat-Edinburgh road. With a view to effacing all evidence of sex and identity 
the ears, eyes, nose and lips had been removed from both the heads. The skin of the 
faces had also been removed and the teeth had been extracted. The terminal joints 
of the fingers had been removed from the hands, so that no identification could be 
possible from finger prints or some peculiarity of the nails or finger-tips. All the 
remains were assembled and found to represent two female bodies, apparently well 
developed and well nourished. From investigations carried out by several specialists 
it was proved beyond doubt that these bodies were those of Mrs. Isabella Ruxton, the wife 
of Dr. Ruxton, aged about 35 years, and Miss Mary Rogerson, the nurse-maid of 
Dr. Ruxton, aged about 20 years, who had both disappeared from the house of Dr. Ruxton 
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in Lancaster on the 15th September 1935, and were never again seen alive. Photographs 
were taken of the skulls and super-imposed on those of the heads of Mrs. Ruxton and 
Miss Rogerson and were found to tally in every respect. Casts made of the reconstructed 


left feet of both the bodies fitted perfectly shoes belonging to Mrs. Ruxion and Muss 
Rogerson. 


The police searched the house of Dr. Ruxton and found numerous stains of human 
blood in the bath room, on the bannister, stair rails, stair carpets, pads, surgical towel, 
and a suit of clothes belonging to him. The police subsequently arrested Dr. Ruxton, 
who, was charged with having wilfully murdered Mrs. Isabella Ruxton and Miss Mary 
Rogerson. He was found guilty of murder and sentenced to death.!2 


The Baptist Church Cellar Murder—On July 17, 1942, a gang of demolition workers 
who were sent to clear out the damaged premises at 302, Kennington Lane, discovered 
remains of a body covered with lime and buried under the floor of a cellar at the rear 
of a Baptist Chapel. The remains consisted of a head being loose and the trunk with 
parts of the arms and legs missing. The body had been dismembered after death by 
someone without particular skill and knowledge of the parts. The head was decapi- 
tated through the joints between the upper end of the spine and the base of the skuil. 
In order to conceal identity efforts had been made to destroy tissues by fire. Thus, 
the scalp and hair, face, eyes, lower jaw, hands and feet were missing. There were 
signs of burning on the head, down the left side of the trunk, and at the level of each 
knee. Owing to the sprinkling of slaked lime the uterus and soft tissues especially of 
the neck were well preserved though they were dry. The remains were removed to the 
Department of Forensic Medicine at Guy’s Hospital, where after cleaning and re- 
assembling the parts Dr. Keith Simpson was able to determine the following points :— 


1. Sex—The body was that of a woman from the presence of the uterus which 
contained a fibroid tumour. 


2. Stature—After making due allowances for missins bones and tissues the height 
was measured as 5 ft. $ in. By using Pearson’s formule and Rollet’s tables the height 
was also estimated to be 5 ft. 4 in. from the entire humerus of the left side, which was 
available. 


3. Age—An X-Ray examination of certain bones showed that the bones were 
those of an adult and probably middle-aged. The age was further fixed at 40 to 50 by 
study of the fusion between the plates of the vault of the skull and the palate. There 
was complete fusion between the brow plates, fusion was in progress between the top 
plates and fusion was lacking between these two groups. The sutures of the palate had 
also not united. A number of well preserved hairs on a minute fragment of scalp 
which lay crushed on to the back of the head showed that the colour was dark brown, 
going grey. 


4, Cause of Death—Strangulation (throttling) was found to be the cause of death 
from the presence of some deep crimson blood clot extravasated between the tissues 
surrounding the upper horn of the right wing of the voice box and a fracture of the 
horn of that wing of the thyroid cartilage under this clot. The horn was forced inwards 
towards the windpipe. There was also a bruise to the back of the head, which might 
have been caused by the head being dashed against the ground while the throat was 
gripped or might have followed upon a fall backwards to the ground. 


It was further established from the dental record cards of the treatment of the 
teeth in the upper jaw kept by the dental surgeon, from superimposed photographs of 
the available skull and the original portrait and from the fibroid tumour of the uterus 
that the remains were those of one Mrs. Rachel Dobkin, who was 5 ft. 1 in. in height, 
and was 47 years old with dark brown hair going grey. She went out to meet her 
husband, Harry Dobkin, on September 11, 1941, and was never seen alive after that 
date. The husband on whose premises the body was discovered fifteen months after 
burial was charged with murder, was found guilty and was sentenced to death.18 


The Acid-Bath Murder.—In the early afternoon of February 18, 1949, one John 
George Haigh went with Mrs. Olive Durand-Deacon, a well-to-do widow to Crawley 
in his ear from the Onslow Court Hotel in Kensington. On reaching there he took her 
into a store-shed at Leopold Road and shot her through the back of the head while she 
was looking at some plastic. He removed her Persian lamb coat and jewellery, and 
then put her fully clothed into a 45 gallon steel tank, into which he transferred strong 
sulphuric acid by means of a stirrup pump from a carboy. Three days later he found 
some fat and bone floating in sludge in the tank. This he removed in a bucket which he 
emptied on ground opposite the shed entrance, and then pumped some more acid into the 
tank to dispose of any remaining tissues. On the next day, finding that decomposition had 





12. For full details see John Glaister and James Couper Brash, Medico-Legal Aspects 
of the Ruxton Case, 1937. 
13. Rex v. Dobkin, Med.-Leg. and Criminol. Rev., Vol. XI, Part DI, 1943, p. 132. 
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eccurred completely he poured off the contents of the tank on the ground opposite the 
door. The plastic hand bag had not been affected by the acid. 


On the first March the residual acid sludge and the debris lying on the ground were 
lifted carefully by shovel and removed in boxes to New Scotland Yard for laboratory 
examination and sieving. All this mass of grease and earth weighed about 475 lbs. 


For three days the dirty, partly yellow greasy, partly charred oily residue was 


patiently searched by spreading it out over steel trays on the laboratory bench, and ihe 
following were recovered from the whole mass :— 


(1) A mass of some 28 Ibs. of yellow greasy substance resembling melted body fat, 

(2) Three facetted gall stones of human type. 

(3) Part of a left foot eroded by acid. . - 

(4) Eighteen fragments of human bone, all eroded by acid to a varying degree. 

(5) Intact full upper and lower dentures. 

(6) The handle of a red plastic handbag. 

(7) A lipstick container cap. 

The eighteen fragments of partly eroded bone on further examination were identi- 
fied as— 

(a) A left ankle pivot bone (talus). 

(b) A small part of the centre of the right foot, with attached ligamentous tissues. 

(c) A right os caleis (heel bone). 

(d) A right ankle pivot bone (talus). 

(e) Three lengths of eroded long bone cortex, probably femur (thigh bone). 

(f) Parts of each pelvic (hip-girdle) bone. 

(g) A fragment of pelvic wing (hip crest). 

(h) A small piece of the lower spinal column, together with eroded parts of two 
intervertebral discs. - - 

(i) Seven further small fragments, too far eroded for exact anatomical definition. 

All these residual fragments were eroded by a strongly acid fluid, and sharply 


distinguished, therefore, from certain animal bones which showed no such changes though 
lying in the same soul surface. 


The intact dentures were identified by a London Dental Surgeon as having been 
supplied by her to Mrs. Durand-Deacon in the year 1947. 


It was reasonable to draw the following inferences from these examinations :— 


(1) The gall stones were of human type and construction, and a positive precipitin 
test proved beyond doubt that they were human. 


(2) Of the nineteen parts of tissues listed above, the foot was so obviously human 
as to be plainly so to a lay person; a plastic cast was made, and this enabled some 
comparison to be made between it and the left shoe of the suspected victim. The 
remaining very small fragments except seven were human as judged by their mere 
anatomy. 

(3) No evidence of more than one body was forthcoming from the remains. 


(4) Indications of sex which remained after erosion were female; there was no 
indication to the contrary. 


(5) The somewhat fragile state of the bones and the presence of osteo-arthritis in 
certain joints indicated late adult age. 

(6) The dentures were sufficient to place identity beyond all possible doubt. 

(7) The remains gave no evidence as to the cause of death. 


(8) Immersion in concentrated sulphurie acid would under certain circumstances, 
result in as extensive a destruction of the body as indicated by the remains within a 


period of several days. The body fat, gall stones, and certain plastic substances like 
dentures would resist this erosion. 


In addition to the above, a group of very finely spattered blood-stains were found 
on the white-washed wall of the store-shed. They were photographed and carefully 
removed for laboratory examination. They were found to be human. 


Haigh was charged with the wilful murder of Mrs. Durand-Deacon and was tried 
at the Sussex Assizes at Lewes. A plea of insanity was raised in defence. To prove 
this it was mentioned that after shooting his victim the accused made an incision into 
the side of her throat with a penknife and collected a glass of blood which he drank. 
He was also in the habit of drinking urine. ‘The Jury, “however, found the accused 
guilty who was hanged at Wandsworth Prison on August 10, 1949.14 


a a aa a 


14, Keith Simpson, Medico-Leg. Jour.; Vol. XVHI, Part U, 1950, p. 38. - 
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EXAMINATION OF BONES 


When a skeleton or isolated bones are sent for medical examination. the 
usual questions that a police-officer puts to a medical officer are: (1) whether 
the bones are human or not; (2) if human, whether they are male or 


Maggots were also crawling 


“ig. 20.—The body of a female showing incised wounds on the head. 


It was decomposed and mutilated by animals after death. 
all over the body. Post-mortem examination was held 4 or 5 days alter death. 





female; (3) whether they belong to one or more individuals; (4) the 
stature of the individual to whom the bones belonged; (5) the age of the 
individual to whom the bones belonged; (6) the time of death ; (7) whether 
the bones have been cut, sawn, gnawed by animals or burnt: (8) the pro- 
bable cause of death. 


_ The above questions may be answered by observing the following 
points :—. . . ; 


fe 


~J 
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(1) Owing to prevailing ignorance the police as well as the public not 
infrequently mistake the bones of animals, especially dogs, pigs and goats, 
for those of human beings. Thus, a village chaukidar in the district of 
Lucknow mistook a few bones of a bird lying near a tree in a field for those 
of a newly born infant, suspected a case of criminal abortion and sent them 
for medical examination. In a suspected case of murder in the District of 
Meerut during the month of September 1921, several bones were picked up 
by the police and forwarded to me for expert opinion. Among these -the 
bones of the upper extremity were human while the remaining including 
the jaw and skull were animal bones. In another case a woman identified 
the bones removed from a dry well as those of her husband alleged to have 
been murdered, but on examination I found them to be those of a pig. The 
knowledge of human as well as comparative anatomy is, therefore, necessary 
to find out whether the particular bones are human or not. The answer is 
quite easy when the bones are entire or when the skeleton is sent, but great 
caution should be used in giving a definite opinion, when small fragments 
of bones are available without any characteristic features, such as tuberosi- 
ties, etc. The precipitin test conducted with antihuman serum and extracts 
of such fragments may be employed to find out if they are of human origin. 


(2) The sex may be determined from the distinguishing marks of the 
male and female bones. The determination is more accurate if the adult 
pelvis is forthcoming. 


Certain measurements of the limb-bones, especially the humerus, radius, 
femur and tibia, are also useful for estimating the sex, and are given below 
in a tabulated form as compiled by Khan :— 


Bones Males Females 


1. Humerus 


Length ws ae _ --| 3822 mm. 290 mm. 

Vertical diameter of head _ oe a 48 mm. 40.5 mm. 

Bicondylar width oe _ . 60 xm. 57.5 mm, 
2. Radius 

Length we os we --| 242 mm, 201.2 mm, 

Vertical diameter of head ws ee a 22.5 mm. 21.5 mm. 
3. Femur 

Length as os a ..| 439 mm. 412 mm. 

Vertical diameter of head oe oe oe 48 mm. 41 mm. 

Bicondylar width . ws . 79.5 mom, 70.5 mom. 
4. Tibia 

Length os +s a -.-| 370 mm. 358 mm. 

Bicondylar width .. os a a 75 mm. 65.8 mm. 





(3) The bones sent for examination should be assorted according to the 
side to which they belonged and then it should be noted if there were bones 
of one kind more than necessary as required for one individual, or if there 
were bones of the same kind more than necessary on the same side. 


(4) To estimate the height of an individual an inch or an inch-and-a-half 
for the soft parts should be added to the length of the entire skeleton, if it 
is available. As a general rule the stature of an individual is approximately 
the length measured from the tip of the middle finger to the tip of its opposite 
fellow, when the arms are extended fully in a horizontal position, but this 
is not always the case. If only one arm is sent for examination, the height 
can be fairly ascertained by multiplying its length by two and adding twelve 
inches for the clavicles, and one-and-a-half inches representing the width of 
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the sternum. The length of the forearm measured from the tip of the 
olecranon process to the tip of the middle finger is also stated to be equal to 
five-nineteenths of the height of the body. The symphysis pubis forms the 
exact centre of the body usually from the 20th or 25th year until old age. 


From investigations carried out in the Anatomical Departments of the 
Medical Colleges of Calcutta, Lucknow, Lahore and Amritsar it is possible 
to estimate the stature of an individual within an error of one and a half to 


two inches from a long bone by multiplying its maximum length by a multi- 
plication factor given in the following table :— 


Table showing the multiplication factors for estimating the stature of an 
individual of some States of India as determined by different authors 











A A LS a ae SO i Sr a SDA 
Pan} Natté 
Hindus of Bengal, | Presidents Siddiqui se en and 
Bihar and Orissa - and Shah! Ona 
Long Bones Provinces Puniabi Residents of 
; | (Uttar OnJe0IS | Bast Punjab 
Pradesh) | 
Males Females Males Males Males 
, A cy 
1. Humerus... .. 5.31 5.31 | 53 50 ge 
2. Radius 6.78 6.7 0 CBD 63 + 643 
3. Ulna . 6.0 6.0 | 63 | 6.0 | 5,98 
4, Femur .. . 3.82 3.8 3.7 3.6 3.07 
5. Tibia 4.49 4.46 448 | 4.2 | 4,18 
6. Fibula 4.46 4.43 4.48 | 4.4 | 4.35 





SS . 

From investigations carried out on fifty adult-male bodies Singh and 
Sohal *® have been able to determine the stature of a resident of East Punjab 
within an error of 13’ from the clavicle by multiplying its length by 11.1, 
its multiplication factor. 


The stature of a normal European may be estimated within an error of 
one to two centimetres from certain long bones, especially the femur, 
humerus, tibia or radius, by using the following formule compiled by Karl 
Pearson 79 :— 


I. Formula for calculating the stature in centimetres when the long 
bones are in a humid state with the cartilages attached :— 


Male. Female. 
S = 81.231 + 1.880 x F. S = 73.163 +1945 «x F. 
© = 70.714 + 2.894 « H. S = 72.046 + 2.754 « H. 
S = 78.807 + 2.376 x T. S = 75.369 + 2.352 « T. 
S = 86.465 + 3.271 x R. S = 82.189 + 3.343 x R. 


II. Formula for calculating the stature in centimetres when the long 
bone are in a dry state and from which all the soft tissues have 


disappeared :— 
Male. Female. 
S = 81.306 + 1.880 « F. S = 72.844 + 1945 x F. 
S = 70.641 -++ 2.894 « H. S — 71.475 + 2.754 * H. 
S = 78.664 + 2.376 x T. S = 74.774 + 2.352 x T. 
S = 89.925 + 3.271 * R. S = 81.224 + 3.343 x R. 





15. Jour. Anat, Vol. 58, 1924, p. 374. 

16. Ind. Jour. Med. Res., Vol. 18, 1931, p. 1245. 

17. Ind. Jour. Med. Res., Vol. 32, 1944, p. 105. 

18. Ind. Jour. Med. Res., Vol. 40, 1952, p. 67. 

19. Ind. Jour. Med. Res., Vol. 40, 1952, p. -67. 

20. Philosophical Transactions of the Royal Society, A., Vol. CXCII, pp. 169-244. 
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Note—S is equal to stature. F is equal to the length of the femur measured from 
the top of the head to the bottom of the internal condylar surface. H is equal to the 
maximum length of the humerus. T 1s equal to the length of the tibia measured from 
the upper articular surface to the tip of the malleolus excluding the spme. R is equal 
to the maximum length of the radius. ; 

In order to obtain the stature of a living individual 1.25 cm. should be 
deducted from the totai length in the case of the male and 2 cm. in the case 
of the female. 


(5) The age may be determined with a certain amount of accuracy from 
the presence of the teeth in the mandible and maxille, as also from the 
formation of the centres of ossification and the junction of epiphyses with 
shafts or of bones with one another. For this purpose it is better to tabulate 
the reporis as under, so as to avoid any mistake :— 





Cenire | Junction of | Union of 





Kind of | of | epriphyses with | - bones with Age. Remarks. 
one. ! ossification. i Shaft. one another. 
| 





The weight of the bones is not helpful in forming an _ opinion 
about the approximate age; however, when the bones of an alleged 
adult are forwarded by the police and the medical officer finds them to be 
those of a boy or child, it is much safer to weigh them to avoid future com- 
plications, as some cases have happened in which medical officers were put 
to some inconvenience owing to their not having done so. 


The specific gravity of a bene, which forms the densest part in the 
human body, is two. The average weight?! of an Indian male skeleton, 
especially that of a Punjabi, 1s ten pounds and six ounces, which is about 
the same as that of a European male skeleton; while that of an Indian female 
(Punjabi) weighs six pounds and two ounces, which is less than that of a 
European female skeleton which weighs eight pounds and thirteen ounces. 
Children attain half the adult weight at about 12 in the case of boys and 
under 11 in the case of girls. 


(6) It is extremely difficult to tell the precise time of death from 
examining bones, but a guess may be made by noting the existence of 
fractures, odour and condition of the soft parts and ligaments attached to 
them. In the case of a fracture the time may be judged with a certain 
degree of accuracy by examining the callus after dissecting it longitudinally. 

e odour emitted by the bones of recent deaths is quite characteristic and 
offensive. It should be remembered that dogs, jackals, and other carrion 
feeders denude the bones free of the soft tissues and even the ligaments in 
a very short time, but their peculiar odour will be still evident and will be 
different from that of the bones cleaned by decomposition in the earth. 


Atter all the soft tissues have disappeared, bones_begin to decompose 
- strom three to ten years, which is the usual period taken up by bodies when 

laid in coffins ; but this Period is much shorter in India, where most of the 
bodies are buried without any such protection. 


Changes occurring in bones from decomposition are accompanied by the 
loss of organic matter and weight. Such bones become dark or dark brown 
in colour, and may be fragile. It is extremely difficult to assign the time 
when these changes occur, but it depends on the nature of the soil, the 
manner of burial (with or without coffin), and the age of the individual 
(more rapidly in young persons). 






21. Major H. Charles’s paper on the identification of European and Oriental skeletons 
published on page 511 of the Transactions of the First Medical Congress, 1894. 
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(7) Bones, particularly the ends of the long bones, should be examined 
very minutely and carefully to find out if they have been cut by sharp 
cuttmg instruments or sawn or gnawed through by animals and the medulla 
eaten away. Sometimes inexperienced police-officers mistake the cnawing 
of bones by animals for cuts by sharp instruments, and then try to suggest 
all kinds of absurd theories to maintain their point. 


Their nutrient canals should be examined for the presence of red arsenic 
or some other stain to ascertain if the bones came from a dissecting room as 
the pleader in a city where there is a medical school or college may raise 
the question as to whether they came from a dissecting room. To avoid such 
a possibilty it is necessary for the authorities to see that all remaining parts 
are thoroughly incinerated after dissection is over. 


(8) It is almost impossible to infer the cause of death from a bone or 
bones unless there is evidence of fractures which would, under normal con- 
ditions, prove fatal, e.g. fractures of the skull bones or of the upper cervical 
vertebree or a deep cut into any of these bones suggesting the use of a heavy 
cutting instrument, such as a gandasa or fracture of several ribs. Disease of 
the bones, such as caries or necrosis, should also be noted, if present. 


Bones should not be returned to the police after medical examination, 
but should be retained and kept in one’s own custody with a view to pro- 
ducing them in court, if required. 


Burnt Bones.—In some instances burnt bones and ashes are forwarded 
to the medical officer for inspection, when the police come to suspect some 
foul play after a body is partially or completely burnt. If the body is not 
completely consumed, fragments of bones left would afford sufficient evidence 
to say that they were human or not. The combustion of 4 body is rarely so 
complete as to reduce it to ashes. Hence, by shifting the ashes through 
sieves fragments of bones can be collected and identified by a careful study. 





Fig. 21—Fragments of burnt bones identified as human bones. 
(From a photograph lent kindly by Dr. M. A. Khan.) 


A bone, when burnt in the open, is white in appearance, and black or 
ash grey, when burnt in a closed fire. A burnt bone preserves its shape, 
but falls to powder when pressed between the fingers. It is said that it 
will be reduced to charcoal if treated with hydrochloric acid, but this is not 
necessarily true. If it is so much burnt that organic matter is destroyed no 
charcoal will be left on adding acid. 
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Fig. 22.—Reconstructed Pelvic Girdle. 
(From a photograph lent kindly by Dr. M. A. Khan.) 


In cases of suspected poisoning by some mineral, e.g. arsenic, all the 
available ashes and burnt bones should be preserved for chemical analysis, 
as it is possible to detect arsenic in large pieces of burnt bones mixed with 


ashes in cases of poisoning by arsenic despite its volatility for the following 
reasons 77 ;— 


(a) Much of the arsenic in bones is converted into arsenates, partially 
replacing the phosphates of the bones. Arsenates are non-volatile; hence 
arsenic can be detected in the bones even after strong heating for a long time. 


(b) Even if all the arsenic were present in the bones in the form of 
arsenic trioxide or some other volatile form, all the arsenic is not likely to 
be lost during the process of cremation, as complete combustion of a body 
does not, as a rule, occur in India; hence some of the volatilized arsenic is 
liable to be condensed on the cooler parts of the unburnt funeral pyre, where 
its presence may be detected. 


(c) When arsenic trioxide is heated with salts of sodium or earth group, 
part of the arsenic is converted into arsenate and becomes non-volatile. 


It is reported that the Chemical Examiner of the United and the Central 
Provinces was able to detect arsenic in 19 out of 97 samples of ashes and 
burnt bones received for chemical analysis in his laboratory at Agra between 
the years 1921 and 1940, while the Chemical Examiner of the Punjab detected 


arsenic in 10 out of 92 samples of ashes and burnt bones examined between 
the years 1924 and 1931. 


I quote the following from my case-book :— 


1. In August 1918, a sealed box from Police Station Itaunja, District Lucknow, was 
brought for examination. The box contained a skull, a pelvis with two femurs attached, 
two tibiz (the extremities of which had been gnawed through by animals), three right 
and three left ribs and a piece of a rib (the ends of which had been torn away by 
animals) and ten dark hairs, each about ten to eleven inches long. From the exami- 
nation of these bones, especially of the pelvis and the hairs it was ascertained that the 


eee 


22. Chakravarti, S. N., Farugi, M. Z., and Ganguli, K. R., Ind. Med. Gaz., Dec. 1941, 
pp. 722-724, 
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bones were those of a female, about thirty to thirty-five years of age. ‘These were 
afterwards identified to be those of a female by an orhni (head dress}, torn saluka 
(bodice) and a brass ear-ring found near the spot where the bones were discovered. 


2. In March 1922, an incomplete skeleton found in the Gomii river was certified 
to be that of a middle-aged male of about 5 feet 10 inches in height, the length of the 
femur being 19 inches. It was afterwards identified to be that of a male Ahir br the 
dhot, found round the pelvis to which soft parts were still attached. " 


3. In the case of a headless skeleton forwarded to me for post-mortem examina- 


tion on the 2nd August 1926, I could ascertain from a cut across the centre of the body 
of the third cervical vertebra and a similar cut across the upper part of the body of 


the fifth cervical vertebra that death resulted from the injuries inflicted on the neck 
with a heavy cutting weapon. 


4 A man, aged about 38 years, was alleged to have been murdered by injuries 
inflicted with a spear and a lathi (blunt weapon), and the body was dragged by a 
number of assailants, weighted with a sand bag and deposited into the bed of a river 
six miles from Gorakhpur. Nine months later two segments of a trunk and certain bones 
of the upper and lower extremities were recovered from the bed of the river and were 
submitted to Dr. M. A. Khan, Head of the Department of Anatomy, King George's 
Medical College, Lucknow, through the Chemical Examiner of the United and Central 
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Fig. 23.—Left: Bones as sent for examination. Right: 
Skeleton reconstructed from the bones. 


(From photographs lent kindly by Dr. M. A. Khan.) 


be 


Provinces, Agra, for his examination and report as to whether the bones were those of 
the man alleged to have been murdered. A saluka, a sleeveless jersey and an achkan 
recovered from near the bones and a shirt, a bandi (vest), a jhangia (drawers) and a 
pair of shoes found in the house of the deceased were also forwarded for examination. 


After assembling and reconstructing the bones into a skeleton Dr. Khan came to the 
following conclusions :— 


(1) That all the bones belonged to one and the same skeleton. The head which 
was missing appeared to have been removed from above the sixth cervical vertebra. 
The trunk appeared to have been divided into two paris by sawing through the fourth 
lumbar vertebra. 


(2) That the skeleton was that of a male as determined from the contour and 
configuration of the thorax and the reconstructed pelvis, 
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(3) That the stature of the reconstructed skeleton was approximately five feet ten 
inches as calculated directly by measuring the length of the skeleton and by adding 
to it the probable length of the head and the first five cervical vertebree and indirectly 
by using Nat’s multiplication factor for determining the stature from a long bone. This 
height corresponded almost entirely with that of the murdered man. 


(4) That the age of the man to whom the skeleton belonged was about forty years 
as X-Ray examination showed that all the epiphyses of the long bones had completely 
united, but the manubrium had not united with the body of the sternum, while the 
other pieces of the sternum had fused with each other and also with the xiphoid process. 


(5) That the left 8th, 11th and 12th ribs and the right 2nd and 12th ribs were 
fractured bul it was not possible to state whether the fractures had cccurred during 
or after life. 


(6) That there were two holes in each of the clothes, saluka, jersey and achkan 
which coincided with one another, when these clothes were superimposed. They appeared 
to have been caused by passing some sharp weapon through them. The casts of the 
reconstructed feet fitted perfectly the pair of shoes sent with the bones. 


CHAPTER IV 
EXHUMATION 


It becomes necessary to exhume bodies from graves, when a suspicion 
of poisoning or some foul play arises sometime after death, or it may be 
only for the purpose of identification. In India, such a procedure is very 
rare owing to the custom of cremating dead bodies among the Hindus, who 
constitute the larger portion of the population. 


Rules for Exhumation.—Under the written order of the District Magis- 
irate or the Coroner the body should be exhumed in the early morning by 
the medical officer in the presence of a police-officer. Before ordering the 
digging of the grave he should examine the plan of the graveyard to fix 
the exact situation of the grave, if any plan is available. After proceeding 
to the place the name plate, if any, should be identified and the undertaker 
should be asked to identify the stone if it is a pucca (masonry built) grave. 
The grave should now be dug up and the coffin, if used, should be identified 
by the undertaker who made it, Further, in cases of suspected mineral 
poisoning, about a pound of the earth in actual contact with the coffin or 
with the body (if the coffin is decayed or is not used) should be collected and 
preserved in a dry, clean glass bottle for chemical analysis. 


The coffin or the body should then be raised from the grave and the latter 
should be identified by as many persons as possible, chiefly relatives, friends 
or servants who might have been present at the time of preparing and dress- 
ing the body for burial, 


Examination.—If the interment has been recent, post-mortem examina- 
tion should be conducted in the usual manner either in the open near the 
graveyard but screened off from public gaze, or at the mortuary. But in 
the case of bodies which have lain underground for a sufficiently long time 
to undergo putrefaction, an attempt should be made to determine the sex, 
stature and marks of identification. Hair found on the body should be 
preserved in a dry, clean glass bottle for subsequent identification and chemi- 
cal analysis. All the cavities should be examined and as many viscera as 
can be obtained should be preserved separately in dry, clean, wide-mouthed 
glass bottles or jars without exposing them unnecessarily to the air and a 
sufficient quantity of preservative should be added. The viscera should not 
be brought in contact with any metal. These bottles or jars should then 
be closed with well-fitting glass stoppers covered with skin, preferably 
chamois leather, and delivered sealed to the Chemical Examiner on the same 
day if he was living in the same town, or they should be forwarded to him 
by a passenger train with the least possible delay. In the case of suspected 
mineral poisoning, such as arsenic or antimony, hairs, nails and long bones, 
such as the femur, should be preserved and sent to the Chemical Examiner. 
Search should also be made for recent or old injuries, such as fractures. 


Disinfectants.—Disinfectants should not be sprinkled on the body but 
might be sprinkled on the ground in the neighbourhood of the body. To 
avoid inhaling offensive gases, the medical officer should use for the mouth 
a gauze mask dipped in a solution of potassium permanganate and should 
wear thick India rubber gloves with gauntlets or photographic gloves, which 
are always kept in every public mortuary in the Uttar Pradesh. He should 
also stand on the windward side of the body. 

Time of Exhumation—In India and in England, no time-limit is fixed 
for the disinterment of a body, but in Scotland, twenty years is the limit 
fixed as no suspected person can be prosecuted for the perpetration of a 
crime after the lapse of that period. In France, this period is reduced to 
ten years and it is raised to thirty years in Germany. 
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Report—A verbatim report made by Major (now Lieut.-Colonel) E. J. O'Meara, 
FRCS. LMS., late Principal, Agra Medical School and Civil Surgeon, Agra, on the 
exhumation of the body of the late Mr. Fulham which was exhumed about fourteen 
months after death is given below with a view to illustrating the method as to how i 
should be made out in cases of exhumation :— 


“On an order of the District Magistrate of Agra dated 6-12-1912, I proceeded tg 
the Cantonment Cemetery of Agra at 8-45 am. on Sunday, the 6th December 1919 
accompanied by Mr. Williamson, Superintendent of Police, and Dr. Modi, LR.C.P, & 
(Edin.), Lecturer on Medical Jurisprudence, Agra Medical School. 


The grave was identified by the Rev. Canon Menzies from the key to the Canton- 
ment Cemetery plan as Book R. No. 129 non-masonry. A stone marked “No. 129, 
Mr. E. M. Fulham” stood at the head of the grave. 


After 34 hours the coffin was raised; it was then identified by Chiranji Lal of 
Messrs. Suntoke and Co., the undertakers, as having been made by that firm. There 
was no name plate. Samples of earth for examination by the Chemical Examiner were 
taken from above and below the coffin and in the direction of the flow of the subsoj] 
water. The coffin was then placed in a shell on a hearse and sent under the charge of 
Police Sergeant Charlewood to the post-mortem room of the Thomason Hospital. 


On arrival at the post-mortem room at about 2 p.m., the coffin was taken out of 
the shell and opened by the undertaker Chiranji Lal in the presence of— 


Mr. H. Williamson, Superintendent of Police, 

Mr. Emery, Merchant, Meerut, 

Mr. Sarkies, Miltary Accounts Department, Meerut, 

Dr. Modi, 

Dr. Vyas, 

Gur Bux, bearer to the late Mr. E. M. Fulham, and myself. 


The coffin was much eaten by white ants and decayed but was intact with the 
exception of the lid which had given way down the centre of the coffin contaming a 
quantity of earth, A sample of this earth was taken for despatch to the Chemical 
Examiner. On removal of this earth, the grave clothing, a white shirt, white drawers 
and black socks, were identified by Gur Bux, the late Mr. Fulham’s bearer, as having 
seen the clothes in which the body had been dressed for burial. 

1. Sex, identified as male from the scrotum; there was no penis. 

2. Stature, about 5 feet 5 to 6 inches, the remains in the coffin being 5’—3}”. 

3. Weight during life approximately 10 stone. It was impossible to distinguish race, 
age, scars, birth, tattoo or thumb marks. There were no peculiarities of nails, no injuries 
having permanent results of fractures that could be ascertamed. Mr. Emery and 
Mr Sarkies stated that Mr. Fulham had a withered left arm. This could not be defi- 
nitely made out as the measurement of the lower third of the left arm was only 2/3” 


less than the right and there was only 2” difference in the measurement of the upper 
third of the forearm. 


The hair lying in the coffin and attached to the back of the head was identified by 

Mr. Emery, Mr. Sarkies and Gur Bux as being the same colour as that of Mr. Fulham. 
The upper and lower jaws were preserved for further identification of the teeth, if 
necessary. The body was in a peculiar condition of decomposition, there was no skin 
or subcutaneous tissue left, a piece of white cloth adhered to the face, but all the soft 
parts and eyes were gone leaving the bones bare. The hair lay in a mass at the head 
of the coffin with some attached to the back of the head. There was a quantity of light 
coloured hair round the pubes. The muscles were very well preserved and of a dark 
red colour. The parietes were intact. On opening the chest the heart was found in a 
comparatively good state of preservation; the lungs had entirely disappeared. The 
iaphragm was extremely well preserved, and immediately below there was a mass of 
an organ in the position of the stomach. The liver was easily distinguishable. The mass 
of another organ was removed from the position of the spleen and another mass from 
the position of the left kidney. The intestines were well preserved, but it was impos- 
sible to separate the small from the large intestine. There was no sign of the urinary 


bladder. 
The following were sent to the Chemical Examiner : — 
(1) Earth taken from above the coffin. 
(2) Earth taken from below the coffin. 
(3) Earth taken from within the coffin. 
(4) Hair from head. 
(5) Hair from pubes. 
(6) Heart. 
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(7) Stomach. 

(8) Liver, spleen and left kidney. 
(9) Intestines. 

(10) Two femurs. 


Articles upto 9 were packed, in standard pattern boxes and article 10 was packed 
in a big glass jar. 


All the regulations for the despatch of articles to the Chemical Examiner were 
complied with, with the exception that no preservative fluid was used! and the viscera 
were taken direct from the body and placed in tightly fitting stoppered bottles which 
were specially prepared. As an additional precaution glass stoppers were covered with 
chamois leather. The post-mortem was finished at 3-45 p.m. and all the boxes were 
sealed by 4-25 p.m. The boxes were taken by Dr. Modi himself to the Chemical 
Examiner and were acknowledged to have been received by that officer at 5 p.m. 


I have had occasion to hold post-mortem examinations of sxx more exhumed bodies. 
Of these I quote only three. 


1. A Mahomedan woman, aged 22 years, resident of Police Station Mandiaon, 
District Lucknow, committed suicide by jumping into a well on the 28th September 
1919. The deceased’s father petitioned to the Magistrate that his daughter had been 
murdered ; hence the body was exhumed and sent for examination on the 9th October 
1919. No marks of injury were detected on the body which was in a condition of 
saponification. 


9. In January 1920, the body of a Hindu male, about 20 years old, who died 5 days 
previously, was exhumed on suspicion having been raised against the deceased’s wiie 
that she had poisoned him. On examination the stomach was empty and was studded 
with blisters on its inner wall owing to decomposition. The necessary viscera were 
preserved and sent to the Chemical Examiner at Agra, who found “No trace of any 
poison ”. 


3. At 5-30 p.m. on May 19, 1925, I held a post-mortem examination on the body 
of a male infant exhumed 20 days after death as the police suspected that the father 
thinking that the infant was suffering from tetanus burnt him to death under a super- 
stition that the children yet to be born might not suffer from the disease. The skin 
was still intact, although the body had undergone putrefaction. There were no signs 
of burns or other mjuries to the body. 


I 


1. Lieut.-Colonel O’Meara did not add preservative in this case, (1) because the 
viscera were so fully decomposed that no further rapid decomposition could occur and 
(2) because he was able to send them direct to the Chemical Examiner’s Office. In all 
cases in which these conditions do not exist preservative should be added. 


CHAPTER V + 
4: EXAMINATION OF BLOOD AND SEMINAL STAINS, AND HAIR 


[By Rat Banapur K. N. Baccut, B.sc., MB. (Cal.), DTM. (Cal. & L’pool), F..c. (London), 
Late Chemical Examiner to the Government of Bengal] 


BLOOD STAINS 


Blood stains may be found on the garments or on the person of the 
suspected assailant or of the victim, as well as on weapons, tools, clubs, 
articles of furniture, leather goods, stones, plaster, earth, mud, grass, etc. 
In fact every conceivable article is collected and forwarded by the police 
for the detection of blood in the stains which may be of various kinds and 
shades of colour. 


The examination of all kinds of stains in this country is left entirely 
with the Chemical Examiners attached to the State Governments and 
the, determination of the source of blood is chiefly the work of the Imperial 
Serologist at Calcutta, who is also the Chemical Examiner to the Government 
of India. According to the existing order of the Government of India, the 
State Chemical Examiner should, in the first instance, examine the 
article to see if the suspected stains are due to blood or something else. 
If he is satisfied that they are due to blood, it is his duty to forward the 
cuttings where blood was actually detected or the entire article, if thought 
necessary, to the Imperial Serologist for serological tests. The police or the 
trying magistrate should, on no account, forward any exhibits having sus- 
pected blood stains direct to the Imperial Serologist. In a case of homicide 
where an individual is arrested on suspicion, the medical officer is often 
asked by the police not only to examine the nails of the arrested individual 
but to cut the nails carefully, to collect them together and to keep them 
properly packed and sealed in his custody till he receives intimation from 
the trying Magistrate to forward the same to the Chemical Examiner. But 
it must be remembered that no medico-legal value is attached to the evidence 
of blood found on or under the nail parings, inasmuch as human nails are 
used for scratching purposes and, therefore, if a pimple, an eczematous patch, 
ringworm, lichen or prickly heat or any other skin disease is scratched, the 
nails will naturally draw blood which will remain inside them. Moreover, 
there is great possibility of drawing blood from the living tissue whether 
the nail paring is performed by a sharp instrument or a blunt instrument, 
and the blood thus drawn will contaminate the instrument which will convey 
it from one finger to another. In the case! of K. E. v. Ujaghar Singh and 
others tried in the High Court of Lahore it was held that the evidence of 
blood-stained nails was not only of no value but might be extremely danger- 
ous to innocent persons. Giving such evidence as corroborating an approver 
or as circumstantial evidence connecting an accused person with homicide 
might lead to the miscarriage of justice. Nevertheless, the American Courts 
Martial held at Ipswich in England on January 19, 1944, convicted one 
Leatherbery of having murdered Hailstone by throttling from the evidence 
of the presence of human blood found under his finger nails.2 


All investigating police-officers are instructed to dry thoroughly all} 
articles of clothing, etc. having suspected blood stains before being sent to} 
the medical officer for transmission to the Chemical Examiner. Exposure 
to the open air for a couple of hours will be sufficient in dry weather. 
Drying before a fire may be necessary in the rains, but, when doing so, 


1. 40 Criminal Law Jour., July 1939, p. 576. 
2. Francis Edward Camps, Medico-Leg. Jour., Vol. XVU, Part 1, 1949, p. 2. 
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sreat care should be taken that the articles of clothing are not scorched. 
Unless the clothing is dried thoroughly, putrefaction is likely to set in and 
render recognition of the origin of stains either difficult or impossible. 'The—- 
investigating officers are also required to forward the entire garment or 
weapon to the Chemical Examiner along with a history giving all relevant 
information about the medico-legal aspects of the case and the section of the 
Indian Penal Code under which the case has been registered. If the stains 
are on large and heavy articles, such as doors, cart-yokes, furniture, etc., or 
on walls, floors and other places which cannot be sent entire, the stained 
portions should be cut out or sawn out as far as possible and sent to the 
Chemical Examiner. 


The magistrate conducting the inquiry in a criminal case is authorized 
to make a reference to the Chemical Examiner for chemico-legal problems 
involved in the case, and the medical officer is required to prepare and 
despatch to the Chemical Examiner the articles having suspected blood stains 
which require chemico-legal investigations.t (When such articles are brought 
by the police, it is the first duty of the medical officer to see that the articles 
tally with the description supplied by the police. If the description is, not 
given, he should, before transmitting them to the Chemical Examiner, describe 
very minutely all the features of the articles, e.g. the size, colour and consist- 
ence of the clothing, as well as the number, situation and pattern of the 
stains present. After completing the examination, he should label each 
article separately, and pack them in a sealed packet to be forwarded for 
chemical analysis on receiving intimation from the trying magistrate. This 
precaution is necessary to enable him to identify them subsequently in court 
that those were the articles which he was asked to forward to the Chemical 
Examiner. 


On receiving the parcel, the Chemical Examiner should note and record 
the nature of the packing and compare the seal impressions affixed to the 
parcel with the fascimile impressed on the forwarding letter. He should also 
obtain a certificate from the magistrate permitting him to cut out portions 
of the stains or to destroy the articles, if necessary, for purposes of exami- 
nation. Without such a certificate, any examination by the Chemical 
Examiner is an irregular procedure involving probably legal complications. 
After the examination is over, the articles should be packed carefully and 
sealed in the presence of a gazetted officer and kept in the strong room until 
they are required for production during the trial of the case® If not required 
by the court, they are destroyed usually after six months. 


The points that are usually required to be determined regarding stains 
on an article sent for examination in cases of alleged wounds, rape and un- 
natural offences are— 

1. If the stains are due to blood or any other substance. 
2. If they are due to human blood. 


Examination of Blood Stains——The examination of blood stains may be 
earried out by five methods—Physical, Chemical, Microscopical, Spectroscopi- 
cal and Biological. 


Physical Examination.—Iieds~said that the physical examination is con- 
ducted with a view to determining the age of the stain and with a view to 
ascertaining whether the stain is of arterial or venous blood or-of blood of 





3. The U.P. Medical Manual, 1934, para 797, p. 225. 

4. In Bihar, Orissa, Assam and Bengal the police forward the articles direct to the 
Chemical Examiner either through the Superintendent of Police or the Subdivisional 

agistrate. 

5. In the United and Central Provinces the Chemical Examiner is required to return 
clothes and other articles in blood stain cases to the District Magistrate after their 
examination is over (vide para 800, The U.P. Medical Manual, 1934, p. 226). 
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menstruation, abortion, parturition or heematemesis, whether it is from an 
assailant or a victim, and whether it was shed before or alter death. But it 
is not helpful in solving these problems. It gives an idea about the size, 
thickness and colour of the stain and perhaps the direction from which the 
blood came. - 


It is difficult for a medical man, even of much experience, to offer an 
opinion as to the age of blood stains. It is a fact that medical men in India 
do sometimes make far too definite statements in this matter. A young in- 
excerienced doctor is apt to make such a statement under the impression 
that the court would think him a fool if he did not give a definite opinion 
as regards the age of a stain, but he should remember that it is practically 
impossible to say more than that the stains are fresh or not fresh. 


The appearances of stains as to whether they are fresh or not depend 
on the colour and the nature of the material. Recent stains on a white cloth 
are of a bright red colour which, on exposure to light and air, gradually 
changes to reddish-brown in about twenty-four hours, especially in hot 
weather, and subsequently changes to dull brown; this is fairly permanent 
but mn the course of time it may become black. It is, therefore, evident that 
an expression of opinion as to the age of blood from consideration of its 
colour is well-nigh impossible. Dry stains have a starchy feel on cloth 
composed of a thin fabric, such as cotton, silk or linen. 


Stains of recently effused blood on a hard substance, such as stone, iron, 
steel or any other metal, have a dark shining appearance, while dry and old 
ones have often a cracked_or fissured look. Recent stains are also more 
soluble in distilled water or normal saline than old ones in which heemoglobin 
gradually changes to metheemoglobin and finally to insoluble haematin. Blood 
effused during life, when dry, can be peeled off in scales owing to the presence 
of fibrin in its coagulum, but it is liable to break up into a powder if shed 
after death. 


The recently shed arterial blood is bright red in colour, and the venous 
blood is dark red, but this difference can hardly be distinguished in a dried 
stain. The arterial blood is seen in the form of jets or sprays, which have 
an appearance of elongated, pear-shaped marks which may be compared to 
‘sions of exclamation’. The jets may be projected to a distance of three 
to four feet, if effused from small arteries. The arterial blood is always shed 
during life, as blood-pressure in arteries falls te zero after death. 


It is not possible to state from the appearance of stains whether they 
are of menstrual blood or from any other source. It may, however, be noted 
that stains due to menstrual blood and hamatemesis are acid in reaction 
owing to the presence of vaginal and gastric secretions, but in blood stains 
the ordinary method of testing the reaction is hardly applicable. An exami- 
nation under the microscope will determine the nature of the source. It is not 
correct to suppose that menstrual blood does not clot; the vaginal mucous 
secretion may only delay clotting. 


Whether blood stains belong to an assailant or a victim can be determined 
only from circumstantial evidence by examining an article of clothing. If - 
the stains are on the inner side of a garment it is very probable that they 
belong to a victim, but, if on the outside, they may belong to an assailant, 
though not necessarily so, as the stains would be found on the outside of a 
garment worn by a man who received a blow on the head, while standing. 
Again, an assailant may not show any stains of blood if he is so standing 
as to avoid splashing from the outflow of blood while inflicting an injury. 
Besides, he may have changed the clothes or may have washed them, but 
blood stains which are faint and invisible by ordinary light after the washing 
of the clothes are rendered quite visible when they are exposed to the ultra- 
violet rays or when they are photographed with infra-red sensitive plates. 
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In.this connection it may be mentioned that the accused person may, in 
defence, attribute the presence of a few blood stains on his garment to the 
stains left by the crushing of bugs, mosquitoes or other blood-sucking insects, 
which are not uncommon in India. These stains are small in size and sharply 
angular in outline, and may contain eggs and parts of the crushed insect, if 
seen under the microscope. The body pulp of the insect does not soak into 
the fabric like blood. Stains caused on a garment by droplets of unaltered 
blood passed through the anus just after the insect has commenced a feed 
are recognizable with the naked eye, although they are quite small. It is 
possible that bugs and mosquitoes may suck blood from a person of one blood 
group and, on being crushed on a garment of another person of another blood 


group, may create a false evidence against the latter of being in possession 
of someone else’s blood.® 


Chemical Examination.—The following chemical tests are applied for 
the detection of blood stains :— 


1. Guaiacum Test (Van Deen’s, Day’s or Schonbein’s Test). 
2. Benzidine Test. 


3. Kastle-Meyer Test (Phenophthalein Test). 
4, WLeucomalachite Green, Test. 


1. Guaiacum Test (Van Deen’s, Day’s or Schonhein’s Test).—The usual 
procedure for the application of this test is to cut out a small piece of the 
stained fabric and to transfer it to a porcelain dish where it is soaked with 
a drop or two of fresh tincture of guaiacum. On the addition of a few drops 
of old turpentine, ozonic ether or hydrogen peroxide solution, a beautiful blue 
colour appears immediately, if the stain is due to blood. If it is not desirable 
to cut out the stain, the best way of performing the test is to moisten a piece 
of white blotting or filter paper with distilled water and to press it with 
gentle rubbing on a small portion of the suspected blood stain. After a hitle 
while, the paper acquires a brownish stain which, if treated with fresh 
tincture of guaiacum and old turpentine, ozonic ether or hydrogen peroxide 
solution, assumes a blue colour. 


It is a fairly delicate test revealing the presence cf fresh blood in a 
solution of 1: 5,000, but it may not react to very old blood stains. The test 
also reacts with many other substances, such as saliva, pus, bile, milk, gluten, 
gum acacia, oxidizing substances like nitric acid, chromic acid, potassium 
permanganate, peroxide of lead and manganese dioxide, chlorine and other 
halogens, ferric salts, cupric salts, potassium ferro- and ferri-cyanide, etc.“ 
Owing to these limitations this test is of doubtful value in medico-legal work. 


The guaiacum test was very popular among medical jurists about a 
quarter of a century ago, and in fact, it was the only reliable colour test known 
to them, but it has now been superseded by more reliable tests. 


2. Benzidine Test.—This is a very delicate test, and will detect blood 
when present in a dilution of 1 in 300,000 parts. It is now largely used in 
medico-legal examination for the detection of blood. The reagents required 
for this test are— 


(i) Benzidine Solution—It is prepared by taking 13 cc. of chemically 
pure glacial acetic acid in a small conical flask and placing it on a water bath 
at 50°C. When warmed (in about 8 to 10 minutes), 15 gm. of chemically 
pure benzidine (Merck’s guaranteed reagent for blood examinatiqn) are 
added and dissolved in glacial acetic acid. The flask is removed from .the 
water path and 57 cc. of double distilled water (distilled in all-glass stills) 
are added. 


6. S. D. S. Greval, Ind. Med. Gaz., June 1947, p. 348. 
7. R. W. Webster, Leg. Med. and Tozicol., 1930, p. 167. 


» 
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(ii) Hydrogen Peroxide (3 per cent) Solution.—This is Merck's ‘10 
volume’ hydrogen peroxide. Instead of ‘10 volume solution ordinary 
Merckozone or ‘12 volume’ solution (equivalent to 3.6 per cent) may he 
used safely. 


The solutions are usually kept in our laboratory for about a month after 
which they are discarded although they may be used for a longer period, 


The best way of performing the test is to clip off a small fragment of 
the stained material or to tease out a fibre from the stained fabric and to 
place it on a porcelain tile. At first a drop of benzidine solution and then 
a drop of hydrogen peroxide solution are added, when an intense blue 
colour radiating out on the tile is produced immediately if blood is present. 
The test may also be obtained by gently pressing a piece of white blotting 
or filter paper moistened with a few drops ot distilled water on the stain and 
by adding the reagents to the moistened paper. 


The advantage of this test is that the same specimen with the blue colour 
streaming out may be transferred to a slide for microspectroscopy. For this 
purpose the material is treated at first with a drop of a 10 per cent solution 
of potassium cyanide and then with a drop of ammonium sulphide: it is 
then covered with a cover slip and looked for cyanhzemochromogen bands, 
Coloured fabrics are, however, not suitable for direct spectroscopy. 


It must be borne in mind that a positive reaction may be obtained from 
certain other substances, such as sputum, pus, nasal secretion, plant juices, 
formalin 9 and a clay, called bentonite,!° but the reaction is decidedly weaker 
and differs in its sensitiveness and in its shade and depth of colour. They 
show a slow and faint colouration which should be ignored. A control test 
performed side by side with a known blood stain decides the issue. Gum l 
also gives a positive reaction with the benzidine test ; hence it is not desirable - 
to use gum for sticking labels on medico-legal exhibits of fabrics which are 
suspected to have blood stains. 


The benzidine test never fails to detect blood even in very old, de- 
composed stains with every sort of dirt. The negative result is undoubtedly 
valuable, but the positive results obtained so far in thousands of our cases 
never failed to satisfy the confirmatory tests for blood. 


3. Kastle-Meyer Test (Phenolphthalein Test).—The principle of this 
test is based on the fact that if ordinary phenolphthalein of the laboratory is 
reduced by zinc dust in an alkaline solution, phenolphthalein is produced 
which, if oxidized in the presence of an alkali, gives the characteristic red 
colour. The reagents required for carrying out this test are— 


1. Hydrogen peroxide solution (20 volumes or 6 per cent strength). 


2. A mixture containing 2 grammes of phenolphthalein, 20 grammes of 
potassium hydrate and distilled water in sufficient quantity to make up 100 cc. 
of the solution. These three ingredients are boiled, and during the process 
10 to 30 grammes of powdered zine are added. Boiling is further continued 
until the solution becomes colourless. The solution, thus prepared, will 
remain effective for a long period, if a small quantity of powdered zinc is 
left deposited at the bottom of the reagent bottle to ensure reduction. 


If ten to twenty drops of the phenolphthalein reagent are added to a 
solution extracted from the stain with distilled water, a deep permanganate 
colour will be obtained instantaneously on the addition of a drop or two of 
hydrogen peroxide solution if blood be present. 





8. Imperial Serologists’ Annual Report, Calcutta, 1937-38. 
9. Sydney Smith, Foren. Med., Ed. IX, p. 211. 


10. Greval, S. D. S. and Roy Chowdhery, A. B., Ind. Med. Gaz., Sep. 1941, p. 535 
il. 8S. D. S. Greval, Ind. Med. Gaz., Nov. 1945, p. 556. 
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This is an extremely delicate test. Kastle!* detected blood in a dilution 
of 1 part in 80,000,000. Glaister }* found that the reaction was mstantaneous 
in dilutions of 1 part of blood in 800,000 of distilled water in medico-legal 
cases. It_has. however, got its limitations. Traces of copper salts give an 
equally good positive reaction. The negative result is, therefore, valuable 


erie nin ee 


and is conclusive as to the absence of blood. 


4. Leucomalachite Green Test—This test which was recommended 
by “Adler in 1904 is quite useful, but it is not so sensitive as the benzidine 
~test. It depends upon the fact that leucomalachite green is oxidized to 
malachite green with a bluish-green or peacock blue colour by hydrogen 
peroxide solution. The reaction occurs also with a solution of the blood 
pigment previously boiled. On the other hand, the reaction is negative when 
iron is removed from hzemoglobin forming hzematoperphyrin.!+ 


The reagent is prepared by dissolving 1 gramme of leucomalachite green 
in 48 ec. of glacial acetic acid diluted with double distilled water and is then 
made up to 250 cc. A drop of this reagent is placed on the stain and after 
a few seconds a drop cf hydrogen peroxide solution (3 to 3.6 per cent) is 
added, when the characteristic colour of malachite green appears if blood is 


present. It is not affected by those substances which interfere with the 
benzidine test. 


These four chemical tests are based on the fact that peroxidase present 
in hemoglobin acts as a carrier of oxygen from the hydrogen peroxide to 
the active ingredients of the reagents (guaiacum resin, benzidine, phenol- 
phthalein and leucomalachite green) and produces the characteristic coloured 
compounds by oxidation. Oxidase and peroxidase are also present in all 
animal cells, but they are destroyed by boiling, while the peroxidase of 
heemoglobin is not affected by such treatment. 


It is suggested that before applying these chemical tests the luminescence 
test be used as a preliminary test for detecting small obscure blood stains 
mixed with rust, mud, earth, ashes, oil, paint, fruit juices, etc., or changed 
by weather, temperature and age. A few drops of a solution containing 
either 3-amino-phthalic acid-hydrazide-hydrochloride 1 g., sodium peroxide 
5 g. and distilled water 1,000 ml. or 3-amino-phthalic acid-hydrazide- 
hydrochloride 1 g. sodium carbonate 50 g., hydrogen peroxide (10 vol.) 50 ml. 
and distilled water 1,000 ml. are sprayed on a blood stain, when a distinct 
bluish-white luminescence is clearly visible in the dark. It is claimed that 
this test is specific for hematin of blood,!5 but Naidu and Pitchandi?* are of 
opinion that it is not specific for blood, as the reagent used for this test gives a 


positive reaction with copper sulphate, verdigris, cobalt chloride, cobalt sul- 
phate, bleaching powder, etc. 


Microscopical Examination.—This is useful not only for the detection of 
the red blood corpuscles but also for the recognition of pus cells, epithelial 
cells, bacteria, feecal matter, etc., which are, sometimes, found mixed with 
blood in the suspected blood and other stains. Dhe presence of squamous 

_epithelial cells from the vagina or_columnar cells of the uterus in blood stains 
may indicate the menstrual sourcé of the blood. Similarly, the epithelial 
cells of the respiratory tract with a large number of pus cells or food parti- 
cles with sarcinze and other bacteria will help the examiner in”éXpressing 
an opinion as to the gastric source of the blood. The size, appearance and 
other histological features of the red blood corpuscles may also reveal the 
origin of the blood. Skill in micrometry is, therefore, essential for such work. 








12. Bulletin, 51, Hygiene Laboratory, U.S., 1909. 

13. Brit. Med. Jour., April 10, 1926, p. 650. 

14, Allen, Commercial Organic Analysis, 1933, p. 33. 

15. Mc. Grath, Brit. Med. Jour., Aug. 8, 1942, p. 156. 

16. Jour. and Proc. Inst. Chem., Vol. XV, Sep. 1948, p. 94. 
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Several solvents have been recommended to dissolve out the blood stain 
for extraction of the red blood corpuscles for microscopic examination but 
the best for this purpose is Vibert’s fluid, which is obtained by mixing two 
grammes of sodium chloride and half a gramme of mercuric chloride in a 
hundred cubic centimetres of distilled water. A small piece of the stain 
should be cut out and soaked in a watch glass with 2 or 3 drops of Vibert’s 
fluid for half an hour. It should then be teased out with needles and 
examined under the high power. In the absence of Viberts’ fluid, normal 
saline serves the purpose fairly well. 


Some clots of blood or stains on a dyed cloth are not easily dissolved by 
these solvents. In such cases a dilute solution of ammonia will give much 
better results. Stains on leather or some kinds of wood containing tannic 
acid are not acted upon by any of these solvents and a two per cent solution 
of hydrochloric acid is required for effecting the right amount of softening 
for proper microscopic examination, 


In the case of stains on a rusty weapon, stone, plaster, mud or earth, 
they should be scraped with a knife and dissolved in a watch glass or test 
tube for examination. When investigating blood stains on a knife it often 
happens that there are no stains on the blade or on the handle but only in 
the joint. It is, therefore, necessary in such a case to dismantle the parts 
of the knife for finding out the suspected stain. The blood stain is generally 
found inside the groove in the handle of the knife and not on its blade which 
is washed carefully by the assailant. 


A drop of the blood stain solution thus obtained, placed on a slide and 
viewed under the microscope, may reveal the presence of the red blood 
corpuscles which are circular, biconcave, non-nucleated discs in all mammalia 
except camels, in which the red blood corpuscles are oval, biconvex and 
non-nucleated. In birds, fishes, amphibia and reptiles, they are oval, biconvex 
and nucleated. These corpuscles can only be detected and identified by one 
with considerable experience in microscopy and micrometry, and that too 
only when a stain is quite fresh, say, about twenty-four hours old, and when 
a small fragment of a clot is available. In old stains specially on a cloth 
the red blood corpuscles become shrunken, disintegrated and unrecognizable, 
especially during the hot weather in India. 


It is impossible to decide by the microscopic examination of the stain 
if the blood is of human origin for which the serological test is to be sought 
for. But in fresh cases it is possible to state that the stain is of mammalian 
blood. In special cases some information may be obtained by the micro- 
scopic examination of the stain which may be of immense corroborative 
value; for instance, in a case of murder in Calcutta, Bose found microfilaria 
in the stains on the assailant’s shirt as well as in the victim’s blood.!7 


Teichmann’s Test or Hzemin Crystal Test.—A small crystal of sodium 
chloride and two or three drops of glacial acetic acid are placed on a minute 
fragment of the stain on a glass slide. A cover slip is applied and the acid 
is evaporated by gently heating over a small fame. It is allowed to cool 
and examined under the high power of a microscope. Dark brown rhombic 
crystals of hzmin or hematin chloride, arranged singly or in clusters, are 
seen, if blood is present. Similar crystals may be obtained from indigo-dyed 
fabrics not stained with blood. Hence in a case of doubt a drop of hydrogen 


peroxide should be added to the crystals which, if of hematin, will give off 
bubbles of gas. 


This test is of academic interest but not of much practical value. It is 
undoubtedly a delicate test for héemoglobin of blood but is not always success- 
ful. If the stain is too old, is washed or is changed by chemical agents, the 


17. Beng. Chem. Exam. Annual Rev., 1901. 
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Fig. 24—Microphotograph of Hemin Crystals x 400. (RB. K. N. Bagchi.) 


crystals are not formed. The addition of too much salt or presence of mois- 
ture in the acid or overheating of the slide also results in failure. 


Hzemochromogen Crystal Test—This is a delicate and confirmatory 
test for the presence of heemoglobin. It consists in the addition of two or 
three drops of Takayama reagent to a small piece of the suspected material 
on a glass slide in the cold, and covering with a cover slip. Large rhomboidal 
crystals of a salmon-pink colour and arranged in clusters, sheaves and other 
forms appear usually within one to six minutes under the low power of a 
microscope. Occasionally these crystals take longer to form, but slight 
warming of the slide, especially in cold weather, hastens the reaction. A 
negative result should not be recorded until after the lapse of half an hour. 
An important advantage of this test is its adaptability for the spectroscopic 
test. The same specimen may be examined with the microspectroscope for 
the spectrum of heemochromogen. 

Takayama reagent consists of sodium hydroxide (10 per cent) 3 cc., 
pyridine 3 cc., saturated solution of glucose 3 cc., and distilled water 7 cc. 
It should be freshly prepared if prompt action is required. It gives satis- 
factory results for about two months, if kept in an amber-coloured bottle. 
Greaves 18 has obtained crystals using the reagent, six months old. 


Spectroscopical Examination.—The spectroscopical examination is_ the 
most delicate and reliable test for determining the presence of blood in both 
recent and old stains, and is always employed by chemical examiners. 


A recent blood stain gives a solution of oxyheemoglobin which, when 
examined by means of a spectroscope, shows two dark‘ absorption bands 
between the Frauenhofer lines, D and E, in the yellow-green in the solar 
spectrum. The first band is darker and more clearly defined, and lies at 
wave lengths 587-570, while the second band is lighter and less clearly defined, 
and lies at wave lengths 550-530. In an old stain oxyhzemoglobin is con- 





18. Brit. Med. Jour. May 21, 1932, p. 932. 
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Fig. 25.—Microphotograph of Hzemochromogen Crystals x 500, 
(Khan Bahadur Dr. N. J. Vazifdar.) 


verted into methemoglobin owing to exposure to air and light. Its spectrum 
consists of four absorption bands, one band in the redeaorange between the 
lines, C and D, at wave length 634, two thinner and fainter bands between 
the lines, D and E, in the same position as those of oxyh®moglobin, and a 
fourth band in the green between the lines, E and R, at wave length 500, 
but it is very seldom defined and seen (see Plate I). 


..In India, blood stains are liable to putrefy rapidly, if kept damp. If 
they are kept dry, they become insoluble and resist the action of the ordinary 
solvents. Either of these changes may render recognition of the stains diffi- 
cult and sometimes impossible. Hence Hankin 12 has elaborated a method by 
which the stains may show the absorption bands of hzemochromogen or 
reduced hematin, even though the blood pigment its apparently insoluble. 
The spectrum of this compound is characterized by the presence of two 
absorption bands. The first is a very sharp and dark band midway between 
the lines, D and E, and lying at wave lengths 568-550 ; the second is a broader 
but paler band, which commences on the left of the line, E, at wave lengths 
037-521 and gradually fades away beyond this line. Tt may be noted that 
an alkaline solution of hemochromogen absorbs oxygen from air and readily 
changes to hematin (alkaline) which gives an altogether different spectrum. 


The following is the technique for obtaining the spectrum of 
heemochromogen :— 


A small portion of the suspected stain is placed on a glass slide and 
moistened with ammonium sulphide as a reducing agent. It is then focussed 
under the microscope. The eye piece is removed and an ordinary direct 
vision spectroscope with the wave length scale is inserted into the micro- 
scope-tube to serve the purpose of a microspectroscope. If the stain is due 
to blood, the two absorption bands of hzemochromogen will be visible. The 





— 


19. Brit. Med. Jour., Nov. 10, 1906, p. 1261. 
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The Spectra of Blood 


The Solar Spectrum. 4. Carbox) hemoglobin. 


Oxyhemoglobin. 5. Hemochromogen 


Methemoglobin. 6. Cyanhemochromogen. 
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bands may not be visible evidently from the effects of putrefection. In that 
ease the stain should be treated with a drop of a ten per cent solution of 
potassium cyanide. A cherry red colour will develop due to the conversion 
of heemochromogen into cyanhemochromogen with its characieristic absorp- 
tion bands similar to those of the former but slightly wider and situated 
closely at wave lengths 570-550 and 540-527.7° 


The-following procedure ~' is recommended for the detection of blood 
stains on rusty weapons and red coloured fabrics :— 


A small portion of the blood stain is taken on a glass slide with a ten 
per cent solution of caustic potash, a little glucose powder is added and is 
covered with a cover slip. The glass slide is then warmed over a small flame, 
when the stain assumes a bright red colour and gives the characteristic 


hemochromogen bands. The red dye on fabrics is usually bleached by this 
procedure. 


The reduction into hemochromogen may also be brought about by the 
Takayama reagent as described before or by an alkaline solution consisting 
of 4 grammes of sodium hydrosulphite, 10 cc. of potassium hydroxide (10 


per cent) and 2 cc. of alcohol, which is said to be cleaner and much more 
efficient. 


The spectrum of hemochromogen or of cyanheemochromogen is quite 
enough for purposes of identification and expression of a definite opinion 
about suspected blood stains. It is not necessary to examine any more 
spectra of acid or alkaline hzmatin, hematoporphyrin, etc. For practical 
purposes one chemical test, viz. the benzidine test, and a confirmatory spectro- 
scopic test for haamochromogen or cyanheemochromogen, are quite sufficient 
for a definite opinion, and these are the principal tests usually employed in 
the laboratories of the State Chemical Examiners. For very old and 
scanty stains where there is not sufficient material for repeating the exami- 
nations, the Chemical Examiners are required, by the order of the Govern- 
ment of India, to forward the stains as they are, to the Imperial Serologist, 
Calcutta, for identification of blood and for determination of its origin by 
the serological test. 


Biological Examination.—This is undertaken for the purpose of deter- 
mining whether the blood of a particular stain is derived from a human being, 
from a lower mammalian animal or from a bird. 


Precipitin Test—XThis test is based on the principle that a foreign protein 
or a protein-containing substance, when injected into an animal, produces 
antibodies in the blood serum of that animal, which will form a precipitate 
when mixed with a solution of that foreign protein. The protein thus intro- 
duced is called the antigen and the antibody capable of forming a precipitate 
is called precipitin,}] Relying on this principle, Uhlenhuth who made several 
experiments and devised a method for recognizing the different kinds of 
mammalian blood, found that the test was exceedingly delicate and suggested 
its applicability for the detection of human blood in medico-legal inquiries. 
Other workers have elaborated its “eines to its perfection and have given 
it the name of the precipitin test. e method consists in injecting sub- 
cutaneously, intraperitoneally or intravenously a rabbit or a fowl with blood 
serum of an animal, a man for instance, at regular intervals. After a certain 
number of injections the serum obtained from the injected animal, when 
sufficiently diluted and added to a clear serum of human blood, produces 
at first a turbidity and then a flocculent precipitate but fails to do so with 


20. Greval, Roy Chowdhery and Das found that the absorption band on the longer 
wave length side (red end) was intense and that on the shorter wave length side (violet 
end) was faint but broader (vide Ind. Jour. Med. Res., Vol. XXXII, No. 1, May 1945, 
p. 178). 

21. Madras Chem. Exam. Annual Rep., 1940, p. 10. 
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the serum of other species) Many workers prefer both intravenous ang 
intraperitoneal injections of rabbits but the Imperial Serologist with the 
Government cf India, who examines about 14,000 articles during a year and 
has perhaps the largest experience of this kind of work, prefers intravenous 
injections of blood serum in fowls except for antiavian serum for which he 
employs rabbits. He injects into the wing vein of a fowl 4 cc. on the firg 
day, 8 cc. on the fourth day and kills the fowl on the twelfth day_in order 
to collect the antiserum. ~ 


The following general remarks on the precipitin sera are quoted from 
the annual report of the Imperial Serologist for 1937-38 :— 


“(i) Some antisera produced against known sera are sometimes found 
unsuitable for the test. They do not yield sharp reactions in the required 
dilution and time, that is, they are not sensitive and are, therefore, dis. 
carded. It may be noted that every individual fowl does not yield a suit. 
able serum; some fowls may be entirely refractory and others may produce 
only weak sera. 


(ii) All antisera should be highly sensitive, reacting with solutions of 
animal sera in 1 in 1,000 dilution and reacting with a solution of human 
serum in 1 in 40,000 dilution. 


(iii) Some antisera react with sera which have not been used for their 
production, that is, they are not specific and should, therefore, be discarded. 
In order to prove their specificity the worker must observe carefully that 
they do not react with 1 in 1,000 dilution of sera not used in their production, 


(iv) The antisera which give the expected result with a certain dily- 
tion of a known serum (positive control) and do not give unexpected results 
with a certain dilution of known sera (negative controls) are only used.” 


Application of the Precipitin Test.—The antisera which differentiate the 
blood of closely allied species of animals, e.g. cow’s blood from buffalo’s or 
sheep’s blood from goat’s are not prepared in the laboratory of the Imperial 
Serologist in Calcutta. But the blood of cow and buffalo (taken together) 
is differentiated from that of sheep and goat (taken together). This is 
carried out by means of two antisera, anti-buffalo and anti-sheep. The 
extract from a stain from any of these four animals will react with both the 
antisera but much more quickly with the antiserum corresponding to its 
group. The results so obtained is confirmed by testing further dilutions of 
the extract. A dilution will be found which will react with one of the two 
antisera only.?? 


As the precipitin test indicates the presence of the blood protein of an 
animal of a known species, its utility has been extended to protein materials 
cther than blood stains. The origin of skin, flesh, bone or even secretions, 
such as saliva, milk and semen, is established by this test. Small fragments 
of bones and remnants of soft tissues which are scattered deliberately to 
conceal cases of murder are sometimes recovered by the police and sent 
for their identification as also for the determination of their source. A 
histological examination will indicate their nature and a serological exami- 
nation will reveal their source provided the fragments of the bones and soft 
tissues are not absolutely dry and decomposed. 


This test is also employed in detecting the fraudulent substitution of 
flesh of horse, cat, dog, etc., for beef, mutton and pork, and has been lately 
of considerable help to the food analysts in European countries for the detec- 
tion of horse flesh, for instance, in a sausage, 


Technique of the Test—The first essential thing is to determine the 
presence of blood in a stain before proceeding with the serological test for 


22. The Imperial Serologists’ Ann. Rep., 1937-38, 
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ascertaining its source, otherwise pus, semen, etc., if present, will respond 
to the test and will be interpreted as blood. After this preliminary pre- 
caution, it is necessary to see that all test tubes, pipettes and other glass- 
ware articles employed in performing the test are scrupulously clean. The 
next important item is to prepare an extract of the stained material by soak- 
ing it in a small quantity of 0.85 per cent saline solution. The addition of 
potassium cyanide or any other chemical for dissolving old stains is not 
desirable and is deprecated nowadays. The extract must be perfectly clear 
and bright and may be filtered or centrifuged if necessary. It should then 
be diluted with normal saline to make up a dilution of 1 in 1,000. The anti- 
serum is not diluted and 2 drops of it are gently added to three-fourths of 
a cubic centimetre of the diluted stain extract in a small tapering test tube 
held in a slanting position. The antiserum slowly settles down at the bot- 
tom, and at the junction of the two fluids a white ring with well-defined 
borders appears in the case of a positive reaction. The ring is situated 
mostly in the antiserum and not in the extract. In the case of a negative 
reaction no ring appears. A positive reaction should begin in 10 minutes 
and be read in 20 minutes. Several controls are put up to guard against 
all possible errors. The following controls are the most important :— 


(a) The normal serum control of the extract, ie. the saline extract put 
up with the normal serum from the same species of the animal which has 
yielded the antiserum ; it should give a negative reaction. 

(b) The positive control, and 

(c) The negative controls, which have already been mentioned. 


The results are all qualitative and expressed as positive or negative. 
* All doubtful reactions are read as negative for the purpose of medico-legal 
work. The negative results of old, faint and insoluble stains are reported 
as “disintegrated” with a view to avoid favouring the accused unduly by 
reporting that no human blood was found on the exhibit. Exhibits stained 
with blood of good quality but not giving the reaction of human blood, how- 
ever, are reported as ‘‘not stained with human blood” or as “stained with 
the blood of a ruminant animal/bird as the case may be.”* 


Limitations of the Test—vVery small stains do not give a satisfactory 
reaction and as such they are reported as “too small for identification of 
their source”. Blood stains which have been washed or mixed with mer- 
curic chloride solution (1 in 1,000), potassium permanganate, copper sul- 
phate, iron sulphate, calcium chloride, zinc chloride, sodium bisulphite, 
alcohol, formalin, acids and alkalies will not respond partially or completely 
to this test. Owing to some unknown reasons, the reaction in some cases 
may be such as “no opinion can be given as to origin” ,for medico-legal 
purposes. A well-equipped laboratory and long expexjeiice in this kind of 
work are essential for giving a decisive opinion. Hente"one who is not con- 
versant with the technique of the test and has no# got sufficient experience 


in this branch of the serological work is not justéffed to undertake this work 
for giving an expert opinion. ; 


Bleod Grouping.—This is based on a mal phenomenon of agglutina- 
tion of the red blood corpuscles on coming#énto contact with the blood serum 
derived from another individual of the*same species. Investigations into 
this phenomenon led Landsteiner, Decastelo and Sturli, Ottenberg, Jansky 
and Moss to divide all human beings, without regard to race, sex or state 
of health, into four groups according to the behaviour of their sera and red 
blood corpuscles. 


It is universally admitted that the red blood corpuscles contain two 
distinct agglutinable substances (agglutinogens), called iso-hzemagglutino- 
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23. The Imperial Serologists’ Ann. Rep., 1937-38. 
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gens (isogens), A and B, and the blood serum contains two homologous 
factors (agglutinins), designated as iso-heemagglutinins (isonins), a and b, 
These iso-heemagglutinogens may occur in a blood either singly or together, 
or they may not occur in blood at all. The same is the case with the presence 
of iso-heemagglutinins in a blood. These agglutinogens and agglutinins are 
permanent and persist in the blood throughout life without any change, 
They are not affected by disease and environmental conditions and. are 
independent of sex and age. The agglutinogens are almost. always present 
at birth, but the agglutinins which are to characterize the individual through- 
out life are present in only about half of the newly-born infants. These are 
believed to have been derived from the mother’s blood by filtration through 
the placenta. The agglutinins which are present at birth diminish or dis- 
appear during the first ten days of life; after this the infants produce their 
own agglutinins according to their own blood groups. 


There is some difficulty about the classification of these groups. Moss 
has modified Jansky’s classification by reversing groups I and IV, and 
retaining the position of groups II and III. To avoid this confusion a new 
international nomenclature based on the agglutinogen content of ‘the red 
blood corpuscles has been adopted by the Health Committee of the League 
of Nations, and the four blood groups are now referred to as O, A, B, and AB, 
where O represents the absence of the iso-hemagglutinogens and A and B, 
the presence of the same. Greval and his collaborators have designed a 
diagram which illustrates well the distribution of the iso-hamagglutinogens 
in the red blood corpuscles and the iso-hemagglutinins in the serum and 
also explains the equivalents in the old and new nomenclatures of the blood 
groups ** (see Plate II). 


Two more hamagglutinogens (not iso-heemagglutinogens), known as 
heemogens M and N, which are quite unrelated to A and B, occur in the 
red blood corpuscles, and either M, N or MN type is present in the red blood 
corpuscles of all human beings. These heemagglutinogens are present at 
birth and remain constant throughout life. The heemagglutinins cor- 
responding to the M and N hamagglutinogens (heemogens) do not occur 
in the human sera; hence the presence of the M and N heemogens can only 
be demonstrated by immunizing a rabbit with the red blood corpuscles which 
contain the pure M or N heemogen and by using the serum thus obtained 
to test out the unknown corpuscles. It is possible that by the help of the 
M and N hemogens the four classical blood groups may be further sub- 
divided into twelve distinct types, viz. OM, ON, OMN, AM, AN, AMN, BM, 
BN, BMN, ABM, and ABMN. If sub-groups with A; and A» are also 
considered, there will be eighteen distinct types. 


The following table?® gives the percentage of the individuals in each 
group and also the percentage of the type occurring in the groups as ob- 
tained from the examination of the bloods of 300 Indians in Calcutta hospitals 
by Greval, Chandra and Woodhead : — 





Types. 
Groups. OT A A At 

M N MN 
Per cent Per cent Per cent Per cent 
O 26.7 41.2 12.5 46.2 
A 26.7 38.7 13.7 47.5 
B 37.7 45.1 9.7 45.1 
AB 9 48.1 0 51.8 


SS aS ees SPO le passa regen cienanenisninemmanstmmeretussnsuadh 
24. Greval, Chandra and Woodhead, Ind. Jour. Med. Res., April 1939, p. 1,042; Ind. 
Jour. Med. Res., Jan. 1941, p. 231. 
25. Ind. Jour. Med. Res, April 1989, p. 1,048: For distribution of blood groups in a 
Madras population vide Sheshadrinathan and Timothy, Ind. Jour. Med. Res. July 1942, 
p. 445. 
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Blood Groups 
Jansky Moss New (International 
Nomenclature) 
I IV Oo 
II II A 
III Ill B 
IV I AB 


A and B are the 1so-hemagglutinogens (isogens). 
a and b are the corresponding 1so-hemagglutinins (isonins). 
The group is named after the iso-hemagglutinogens (isogens). 


The four groups indicate the only four possibilities, compatible with life, in which the 
iso-hemagglutinogens (isogens) and the iso-hemagglutinins (isomims) can co-exist in the same 
subject. In a ‘defective’ group an iso-hemagglutimin (isonin) which can exist compatibly with life 
is absent (e.g. O, a; A, 0). 


Further division of A into A, and A, (and into A, B and A, B) increases the number of groups 
to SIX. 


There are difficulties of technique in determining A, and Ay. They are, therefore, ignored 
by many workers in forensic medicine. 


[By kind permission of Major (now Lieut.-Col.) S. D. S. Greval, ILM.S., and the Editor and Pub- 
lishers of the Indian Journal of Medical Research.] 
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These figures vary widely in different countries as indicated by the fol- 
lowing relative frequency of the blood groups in England obtained by analysis 
of 1,073 unrelated persons °° :— 





Group ! Group Group 








Group 
A B AB 
Per cent Per cent | Per cent Per cent 
| 
46.0 42.0 | 9.3 2.7 





Recent research has shown that the red blood corpuscles of certain 
individuals contain the Rhesus factor or Rh hemogen (hemagglutinogen), 
and are agglutinated by the antirhesus sera obtained by injecting the red 
blood corpuscles of a rhesus monkey into rabbits or guineapigs. Such indi- 
viduals are said to be Rh positive, while others whose red blood corpuscles 
lack the Rh hemogen are known as Rh negative, and do not normally have 
Rh heemagglutinins in their sera. These Rh hemagglutinins are liable to 
be formed in the sera of Rh negative individuals by the introduction of Rh 
heemogen in their circulation through transfusion of Rh positive blood, or 
by the passage through the placental circulation in pregnant women of the 
foetal blood containing the Rh heemogen inherited by the fcetus from its 
Rh positive father. These two types of blood are independent of the four 
blood groups and the M and N blood types. The Rh heemogen is present 
at birth and is inherited as a simple Mendelian dominant by a pair of 
allelomorphic genes, Rh and rh. The Rh type is further sub-divided into 
Rh, and Rh. and resembles the sub-groups A; and A» in hereditary trans- 
mission. 


It is now determined that the Rhesus factor (Rh hemogen) is not a 
single antigen, but a complex body composed of six antigens, which are 
known as C, c, D, d, E and e. A chromosome, which contains three sites 
carries a member of each pair of these antigens. Eight possible combinations 
may thus occur. 


The normal distribution of the Rh types in different races is given 
below in a tabular form :— 


aeons 


Races | Rh positive type Rh negative type 
tA 
Per cent Per cent 
Indians in Calcutia*’ we we we 90.0 | 10.0 
Indians in Bombay”® ws we .. 98.0 | 2.0 
English People .. _ we 84.6 | 15.4 
White Americans*® o. ws a 85.0 15.0 





Some more hemogens (antigens), such as 5, P, Q, G, and H, have 
been found in the human red blood cells. Of these the first two, viz. S and 
P have been studied in detail. 


The S antigen is demonstrable with isoimmune human serums, is asso- 
ciated with the MN system and produces three more types, viz. MS, NS 


26. G. L. Taylor and E. W. Ikin, Brit. Med. Jour., May 20, 1939, p. 1,027. 

97 Greval and Chowdhury, Jour. Ind. Med. Res., 1943, XU, p. 65. 

99. Khanolkar and Sangvi, Nature, Apr T, 1 Vol. 155, No. 3936, p. 427. 

29, Hoare, Brit. Med. Jour., Sep. 4, » Dp. . . 

30. Landsteiner and Wiener, Proc. Soc. Exp. Biol. and Med., 1940, XLOI, p. 223. 
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and MNS. It is transmitted as a mendelian dominant character, and is 
present at birth. 


The P antigen can be determined with the help of immune rabbit serums 
at the same time as MN, but it is quite independent of the latter. Anti- 
Pagglutinins have been found to occur naturally in human and. animal serums, 
All persons can be divided into two main types, viz., P-positive or type P 
and P-negative or type pp with the help of anti-P serums. The P antigen 
is also inherited as a mendelian dominant character. 


None of these antigens can be employed for medico-legal purposes, as 
it is difficult to obtain their satisfactory antiserums for the application of 
tests. The remaining antigens have not been studied so elaborately as to 
be applicable in medico-legal work. 


Technique for determining Blood Groups.—The technique for determin- 
ing blood groups consists in the use of stock sera of group A and group B 
and a 2 per cent suspension in normal saline of the red blood corpuscles 
derived from the individual to be grouped. The stock sera should be ob- 
tained from a reliable institution and should be fresh and of high titre 
strength. 


A 2 per cent suspension of the blood corpuscles is prepared approxi- 
mately by taking a large drop of blood obtained by pricking with a needle 
the finger or ear of the individual to be grouped and mixing it with 1 cc. 
of normal saline solution in a test tube. A small quantity of 3 per cent 
sodium citrate solution should be added to the saline solution before pre- 
paring the solution, if it is thought necessary to keep the red blood corpuscles 
for more than a few hours before grouping. This suspension may be used 
directly or may be centrifuged and the supernatant fluid pipetted off. The 
sediment is then suspended in normal saline solution to form a 2 per cent 
suspension. After the sera and the red blood corpuscles are ready, the fol- 
low'ng method is used for the application of the test :— 


A drop of group A serum is placed on one end of a perfectly clean and 
dry glass slide, and a drop of group B serum on its other end. <A drop of 
the red blood cells suspension is added to the serum on each end of the slide 
and stirred with a platinum loop. The slide is gently rocked to and fro to 
ensure a thorough mixing of the serum with the suspension and is then 
allowed to stand for half an hour. After the expiry of this period, irregular 
clumps of the red blood corpuscles will be noticed by the naked eye with 
a hand lens or under the low power of a microscope, if heegglutination 
is present. These clumps cannot be disturbed on tapping the slide. On the 
other hand, in the case of pseudo-agglutination or rouleaux formation, which 
is a common phenomenon, the red blood corpuscles are arranged in regular 
piles ; these can be easily disturbed on tapping the slide. 


The group can be determined by observing the following rules :— 


If agglutination occurs with group A serum alone, the blood belongs to 
group B. If it occurs with only group B serum, the blood belongs to group 
A. If agglutination occurs with both the sera, the blood belongs to group 
AB. If neither of the sera causes agglutination of the red blood corpuscles, 
the blood belongs to group O. 


It is a useful thing to have also a stock of potent serum of group O. 
This serum agglutinates the red blood corpuscles of every group except 
group O. Group O serum enables one to have a decision when there is a 
poorly marked reaction with either group A serum or with group B serum. 
If the red blood corpuscles from such an individual are not agglutinated by 
group O serum, the poor reaction with group A serum or with group B 
serum is negligible; whereas if agglutination with group O serum occurs, 
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the poorly marked reaction with group A serum or group B serum must 
be read as positive. 


It should be noted that dried serum retains its agglutinating property, 
and even though drying destroys the red blood corpuscles it does not destroy 
their agglutinogens. Moreover, the group specific substances, viz. the ag- 
glutinogens (isogens) A and B are not confined only to the red blood cells. 
but are to be found also in the cells of almost all the tissues, organs and 
body fluids or secretions, such as saliva, nasal secretion, gastric juice, urine 
vaginal secretion, semen, milk, bile, sweat, etc.; they are not found in nerve 
tissue ; epithelium, skin appendages, bone, cartilage and cerebro-spinal fluid. 
The agglutinins a and b, on the other hand, besides being present in the 
serum, are also present in body fluids rich in serum proteins, eg. milk 
lymph, exudates, transudates, etc. Strictly speaking, the groups are not 
of the blood but of the whole tissue structure of the body. Thus, the grcup 
of a dead body may be determined by means of the serum agglutinins as 
long as any serum is available, and after that by means of the tissue ag- 


glutinogens. These persist and remain identifiable until putrefaction is far 
advanced. 


All individuals can be divided into two types, viz. secretors and non- 
secretors in accordance with the presence or absence of group specific sub- 
stances in their body fluids or secretions. In individuals, who are called 
secretors, these substances are present in high concentration in their secre- 
tions, such as saliva, gastric juice, semen, etc. In individuals, who are known 
as non-secretors, these substances are absent from their body fiuids. The 
ability to secrete these substances in body fluids is inherited as a mendelian 
dominant, and remains constant throughout life. 


The medico-legal application of this test lies in the determination of 


cases of disputed paternity and in the grouping of blood stains in criminal 
cases. 


Cases of Disputed Paternity—In 1910, Von Dungern and Hirschfeld 
showed from experiments that the agglutinogens A and B are Mendelian 
dominants, and are transmitted from parent to offspring according to the 
well-established laws of inheritance. Bernstein has demonstrated that O 
is recessive to both. 


Weiner 3! has drawn up the following table showing the possible and 
impossible children occurring in various blood groups of parents :— 


nec em ee SS SS | rs 
Possible blood groups of | Impossible blood groups of 
Blood Groups of Parents. Children. P | P Children P 
ee a 
; 
O-x O O | A, B, AB 
OX A O, A | B, AB 
OxB 0, B | A, AB 
AXA O, A B, AB 
Ax<B O, A, B, AB None 
BxB O, B A, AB 
O x AB A, B 0, AB 
A x AB A, B, AB oO 
BX AB A, B, AB 0 
AB ~ AB A, B, AB O 


ee eS a 

Many thousands of families have been examined by the above described 
formula and no real exceptions have been discovered. It is abvious from 
the above-mentioned table that a specific agglutinogen cannot appear in a 
child unless it was present in at least one of its parents. For instance, if 
the iso-hemagglutinogen (isogen) A is present in a child, but not in its 
ee eee aU TN 


31. Amer. Jour. Med. Sc., Aug. 1933, CLXXXVI, p. 257. 
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mother, it must have been present in its father. If two men are alleged tg 
be the fathers of the child, and if one of them shows the iso-haemagelutino. 
gen (isogen) A in his blood and the other does not, the one who has the 
isogen A must be the father. If both men have the isogen A, no definite 
opinion regarding the paternity can be given. Either of them can be congj. 
dered to be the father of the child as far as the evidence from the blood 
groups is concerned. 


The M and N heemogens are also inherited and transmitted as Mendelian 
dominants, and the following table gives the possible combinations of in- 
heritance in the blood types :— 





Types of Parents. Types of Possible Children. Types of Impossible Children, 








Msx M M N, MN 
M x MN M, MN N 
Mx N MN M, N 
MN x MN M, N, MN, None 
MN x N N, MN M, 
NX WN N M MN 


The following two rules are deduced from the above table -— 


(i) The heemogens M and N cannot appear in the blood of a child unless 
present in the blood of one or both parenis. 


(ii) A parent of type M cannot produce a type N child and a parent of 
type N cannot produce a type M child. 

The Rh heemogen is also determined by heredity. Greval3* has prepared 
the following table showing the possible and impossible children occurring 
in the Rh blood types :— 


—_— OO 








Types of Parents. Types of Possible Children. | Types of Impossible Children. 
eee 
Rh x Rh+ Rh+, Rh— 
Rh+ x Rh— Rh+, Rh— a 
Rh— x Rh— Rh—- Rh+ 


The following two rules emerge from the above table :— 
(i) Rh negative parents cannot produce an Rh positive offspring. 


(ii) Rh positive and mixed parents can produce Rh positive and Rh 
negative offspring. 


Blood group testing should always be performed first and would be quite 
sufficient in many instances. The advantage of testing the M and N types 
is that these have no relation to the primary blood groups. Thus, two 
individuals, for example, two possible fathers, may belong to the same pri- 
mary blood group, and yet may have a different content of the heemogens 
Mand N. The application of the Rh tests is also necessary, as it materially 
increases the chances of exclusion of parentage. A case *? is reported in 
which an alleged father was excluded by the Rh tests, although ABO group- 
ing, sub-grouping, and MN test were not conclusive. 


_ The question of disputed paternity arises in court in the following 
circumstances :— 


32. Ind. Med. Gaz., April 1945, p. 204. 


33. Wiener, Sonn and Belkin, Jour. Exper. Med., Vol. 79, 1944, p. 235, 
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(1) When a child is born in lawful wedlock, and th ; 
that he is the father of the child. WEOCSs BN e husband denies 


(2) When a child is born out of lawful wedlock, and the mother accuses 


a certain man of being the father of the child, while the man denies the 
accusation. 


(3) When a woman pretends pregnancy and delivery, and obtains a 
child to pass it off as her own. 


& 


In such cases it cannot be said by the determination of the blood groups 
of the parties concerned that a particular man is the father of a given child. 
but it may be possible to affirm by a process of exclusion that he cannot be 
the father of the child. The importance of this means of establishing non- 
paternity is obvious and has its application in suits of maintenance of illegiti- 
mate children and in suits of nullity, alleged adultery and blackma iling. 
The blood grouping tests have been accepted as evidence in the courts of 
India, England and other European countries. 


In June 1941, a case?+ where the maternity and paternity of a child were under 


dispute in the criminal court at Mercara was decided for the first time in India entirely 
on the results of the blood grouping test. 


A case’! is recorded where the petitioner sued for nullity on the ground, that his 
wife was pregnant by another man at the time of marriage. In his evidence before the 
Divorce Division Court he stated that he had cohabited with his wife once on June 15 
1940, before his marriage, that he married her in the following August, and that she 
was delivered of a full-term female child on January 8, 1941. Dr. Roche Lynch gave 
evidence that he had grouped the bloods of the husband, the wife and the child. and 
had found that the husband belonged to group OM, the wife to group BM and the child 
to group ABMN. As a child can only inherit the group characters from one or other of 
its parents this child’s A and N characters must have come from another man. The 


Judge pronounced a decree of nullity, as the evidence proved conclusively that th 
husband was not the father of the child. P Wey “nat the 


On the other hand, in a case ** of summons by a wife against her hus- 
band for maintenance heard in the South-West London Police Court, where 
the wife’s blood group was AM, the husband’s blood group OM and the 
baby’s AMIN, it was apparent that the N character of the blood type must 
have come from another man, but the Judge did not depend upon the evi- 
dence of the blood and ordered that the husband had to maintain the wife 
and the baby. 


In certain cases of disputed maternity, where the same child is claimed 
by two women or two children in a maternity home or hospital are inter- 
changed by accident or substituted by design, it may be possible to solve 
the difficult situation by determining the blood groups of parents and 
children. For example, if the father and mother belonged to group O, and 
the two children in question belonged to groups O and A respectively, the 
child of group O must be the offspring of the two parents under 
consideration.** 


Grouping of Blood Stains——About 150 mg. of the blood-stained material 
or about 75 mg. (about 1-1/6 grains) of dried blood and control free from 
the stain should always be available for applying the grouping test to blood 
stains. When a comparison is to be made between the groups, both the blood- 
stained materials should be adequate in quantity.*® The determination of 
the group of a blood stain is more difficult than that of a fresh blood, and 
success depends to a certain extent upon the age of the blood stain, upon 
putrefaction and upon chemical changes. 


34. G. P. Charleswood. Ind. Med. Gaz. Aug. 1941, p. 482. 

35. Lancet, May 9, 1942, Vol. I, p. 570. 

36. Brit. Med. Jour., Jan. 22, 1944, Vol. J, p. 134. 

37. Snyder, Blood Grouping, Its relation to clinical and legal medicine, 1929, p. 89. 

38. Instructions from the Imperial ‘Serologist to the Chem. Examiner, Beng. (wide 
his letters Nos. 3811/S, dated 28-8-36 and 3870/5, dated 7-12-37). 
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It may be necessary to determine the group of a blood stain in a crimi- 
nal case where a stain detected on the person or clothing of an accused igs 
found to be due to human blood, but the defence counsel may suggest that 
the blood stain was the accused’s own blood as a result of an accident and 
not that of the victim. A preliminary agglutination test should be carried 
out, using the fresh red blood corpuscles drawn from the accused and the 
extract prepared by soaking the blood stain in an appropriate amount of 
normal saline solution. If there is agglutination of the blood, the stain 
cannot be that of the accused. If there is no agglutination or if two blood 
stains are to be compared, the stains should be grouped by testing saline 
extracts for the agglutinins a and b, using two sets of the fresh red blood 
corpuscles which are known to contain the iso-hemagglutinogens A and B 


respectively. In addition an absorption test should be performed as sug- 
gested by Alieff.9 


If the blood group of the stain be the same as that of the victim, and 
different from that of the accused, this is an additional piece of evidence of 
the guilt of the accused. If, however, the accused and the victim are of the 
same blood group, the test has no medico-legal value. On the other hand, 
if the stain and the accused be of the same blood group, and the victim of 
a different group, the test will be of great help in proving the innocence of 
the accused. It is, therefore, necessary to determine the blood group at 
the time of the post-mortem examination of the body of the victim in every 
homicidal case, so that a comparison might be made with blood stains on 
the weapon alleged to have been used, clothing and person of the accused. 


Roche Lynch * cites a case in which an assailant murdered a young typist 
by cutting her throat and disappeared, and the razor which was assumed 
to have been used for cutting the throat was found subsequently on an omni- 
bus eight or ten hours later. The blood-stained clothing of the deceased 
girl and the blood stains on the razor were examined, and both were found 
to belong to Group AB; hence he concluded that the razor was used in the 
crime. A case *! is also recorded in which an American coloured soldier 
was convicted and sentenced to death for strangling a crippled taxi driver 
at Ipswich on the ground that the blood on the accused’s clothing and the 
blood of the victim were found to belong to Group AB, even though the 
accused had given evidence that he was in London on the night of the 
murder and that the blood on his clothing was due to his having had a fight. 


SUBSTANCES RESEMBLING BLOOD STAINS 


Certain substances produce beautiful dark or reddish-brown stains, 
especially on clothes, which resemble fresh and old blood stains very closely. 
The most important of them are rust or iron mould stains, red synthetic dye 
stains, stains caused by red paints of mineral origin and stains of vegetable 
origin produced by certain fruits, flowers, leaves, barks and roots. 


Rust Stains.—Rust stains on knives and steel weapons often look like 
dried blood stains, but they seldom have a dark and glazed appearance and 
do not fall off in scales, when the other side. of the blade is heated. Similarly, 
rust stains or iron mould stains on linen may present the appearance of old 
dried blood stains, but these stains do not stiffen the cloth, They are reddish- 
brown in colour and insoluble in water but are soluble in dilute hydrochloric 
acid. The usual tests for iron, viz. potassium ferrocyanide and potassium 
sulphocyanide tests, may be employed after oxidizing the stain with a drop 
of nitric acid if necessary. The addition of glacial acetic acid to the stain 


oo 
39. Russ kaya, Klinika, Moscow, 1927, VII, p. 55; Whitley and Brito isord the 
Blood, Ed. I, p. 483. B y and Briton, Disorders of 


40. Medico-Legal and Criminolocical Review, April 1933, p. 112. 
41, Med.-Leg, and Criminolog. Rev., 1944, Vol. XT, Part II, v. 105. 
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followed by a drop of tannic acid solution produces a blue or bluish-purple 
colouration, if it is due to oxide of iron. 


Synthetic Dye Stains.—These stains often resemble old blood stains, but 
they may be easily recognized by treating them with strong acids and alka- 
lies. Nitric acid, for example, changes them to a yellow colour and a strong 
solution of an alkali may restore the red colour in most cases. No such re- 
action takes place in the case of blood stains. 


_ Mineral Stains.—These are mostly due to red paints containing oxides 
of iron. After dissolving with hydrochloric acid, the solution may be tested 
for iron. In certain circumstances, stains of red paint, consisting of red lead 
or red sulphide of mercury (vermilion) are found in the garmenis of Hindu 


women or in Hindu temples. They can be easily identified by the applica- 
tion of chemical tests for lead and mercury. 


Stains of Vegetable Origin.—Stains resembling blood may be produced 
on clothing from certain fruits, such as, mulberry, currants, mangosteens. 
gooseberries and jambans (Eugenia jambolana). They are changed to a 
greenish-yellow colour on the addition of ammonia and are bleached by 
chlorine water, which has practically no effect on blood. Knives which are 
used to cut acid fruits not unfrequently present stains having a strong 
resemblance to blood stains. These stains are due to the formation of citrate 
and malate of iron, are soluble in water, and give rise to Prussian blue, if 
a drop of hydrochloric acid and potassium ferrocyanide solution be added. 


They do not show red blood corpuscles under a microscope, but present vege- 
table cells and detritus. 


Reddish stains are also produced by henna, catechu, pan juice (with lime 
and catechu), tobacco, and by the barks, leaves and fruits of some trees, 
such as babool (Acacia Arabica) and gab (wild mangosteen or Diospyros 
Embryopteris). Most of them grow all over India and contain tannin, which 
will blacken the stain if a drop of ferric chloride solution is added to it. The 
addition of ammonia will change the colour to green, red or bluish-black, 
and dilute mineral acids will heighten the original colour, while chlorine 
water will bleach it. An acid decolourises a stain caused by pan juice, while 


an alkalh restores its colour. The spectroscope does not show any absorption 
ands. 


Certain red colouring matter, such as cochineal, lac dye, alkanet root, 
madder red, munjeet (Sanskrit—Manjistha) and petals of red hibiscus, give 
spectra which may be mistaken for those of blood, but the positions of the 
absorption bands in these spectra are not identical with those of hemoglobin 
and its derivatives nor are they affected by reducing and other reagents in 
the same way as hemoglobin changes to oxyhzemoglobin, heemochromogen, 
etc. Moreover, these colouring matters do not give the benzidine reaction in 
the preliminary chemical tests, and their solutions, when treated with alum, 
boric acid, dilute ammonia, sulphur dioxide solution or chlorine water, show 
well-marked alterations in the tone and depth of their colour, as also in the 
position of their absorption bands. Such changes never occur if the colour- 
ing matter is blood. 


Other Stains.—Spots of grease, resin, tar and pitch, especially on dark 
fabrics, may resemble very old blood stains, but their solubility in alcohol, 
_ ether, chloroform, turpentine or xylol differentiates them from blood stains. 
When a clean white filter paper is pressed on any of these spots with a hot 
iron the paper absorbs the material and is stained. 


Reddish-brown fecal stains sometimes simulate old blood stains. Even 
the benzidine test may show a positive reaction owing to the presence of 
undigested fish or meat fibres. An examination under a microscope will, 
however, reveal the undigested food particles and decide the question. 
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SEMINAL STAINS 


The question of detecting seminal stains arises in cases of alleged rape or 
unnatural offence. They are usually found on clothing but may be found on 
the person of either the victim or the accused. The matting of the pubic 
hair with semen is not an uncommon occurrence. Seminal stains may also 
be found on bed-clothes, on the seats of a motor car, on the floor, or on the 
grass where the offence was committed. They are sometimes found mixed 
with blood, mucus, pus or feeces, especially on the articles of clothing. In 
cases of rape on small girls, injuries to the genital organs sometimes cause 
considerable heemorrhage, so that semen gets mixed up with a large pro. 
portion of blood which renders the identification of seminal stains difficult 
if not impossible. 


Examination of Seminal Stains.—The examination of seminal stains 
may be carried out by the following methods :— 


1. Physical. 

2. Chemical. 

3. Microscopical. 
4. Biological. 


Physical Examination—Semen, when fresh, is a viscid, albuminous 
fluid of a faint greyish-yellow colour, possessing a characteristic odour and 
containing spermatozoa, epithelial cells, lecithin bodies, etc. When dry, semen 
gives a stiff, starchy feel to the cloth and produces slight deepening of the 
colour with the disappearance of its odour. In fabricated cases of rape or 
sodomy which are not uncommon in this country a solution of starch or white 
of egg is used in producing stiffening of the cloth which looks like a seminal 
stain on dirty, and coloured garments. In fact, dry seminal stains have no 
reliable distinctive characteristics, when examined with the naked eye. 
Under certain conditions, stiffness may disappear if the garments are not pro- 
perly dried in the open air before they are packed for despatch for medico- 
legal investigation. It is believed that in the presence of moisture certain 
bacteria act upon the protein constituents of semen, digest the dried protein 
and thus destroy its stiffmess. The bacteria not only remove the albuminous 
matter but also disintegrate the spermatozoa beyond recognition. It is, there- 
fore, necessary that the police and medical officers should thoroughly dry 
the garments having suspected stains before they are sent to the Chemical 
Examiner. They should also be careful not to fold or twist the cloth on the 
stained portion to prevent damage to spermatozoa. 


Invisible and softened seminal stains on cloth can be rendered quite 
distinct by properly filtered ultra-violet rays which produce a bluish fluore- 
scence on the stains, provided the cloth is clean and not dark-coloured. More 
often than not, the victim’s sari or underwear, coming as it does usually 
from the poorer classes, is so dirty that ultra-violet rays are not very helpful 
in searching for seminal stains. It may also be noted that a bluish fluore- 
scence is not specific for seminal stains and may be seen in some other albu- 
minous materials. The stiffening of cloth, if due to starch, pus, sputum, 
leucorrheeal discharge, etc., may be proved by the presence of starch granules, 
pus cells, squamous and other epithelial cells and different kinds of bacteria 
under a microscope ; these will also indicate the source of the stains. 


Chemical Examination——The chemical examination of seminal stains 
consists in the application of (1) Florence test and (2) Barberios’ test. 


Florence Test.—This is known after the name of Dr. Florence of Lyons, 
who first introduced it. It is based on the formation of characteristic crystals 
of choline periodide, when a solution of.a seminal stain is treated with 
Florence’s reagent containing iodine, 2.54 grammes, potassium iodide, 1.65 
srammes, and distilled water, 30 cc. It isnot absolutely necessary to stick 
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Fig. 26—Microphotograph of Choline Periodide Crystals x 500. 
(Khan Bahadur Dr. N. J. Vazidar.) 


to this formula. In fact a slightly weaker mixture acts equally or better 
according to some workers.** A mixture consisting of 5 per cent of iodine 
and 8 per cent of potassium iodide in distilled water is used in our laboratory 
with satisfactory results. It keeps well for at least three months. 


The following technique for Florence test has been found quite satis- 
factory and may be recommended for general application :— 


The stained portion is snipped off with a pair of scissors and divided into 
small bits which are soaked in a watch glass with a small amount of water 
acidulated with hydrochloric acid (about 0.1 per cent solution or one drop 
of strong hydrochloric acid in 44 cc. of distilled water) for about half an 
hour. A wet piece is transferred to a slide, is carefully teased with a pair 
of dissecting needles and is allowed to evaporate almost to dryness. A drop 
of Florence’s reagent is added and a cover glass is placed over the specimen 
which is then examined under a microscope. 


If a stain be seminal, dark brown crystals in the form of monoclinic 
prisms or rhombic plates, often crossed or grouped in clusters, appear imme- 
diately at the contact of the two solutions and then gradually throughout the 
specimen. The crystals resemble heemin crystals in shape, size and colour. 
In dilute solutions the crystals are smaller and may appear as needles or 
thin black rods instead of the usual rhombic plates. In scanty stains three, 
four or more pieces of wet specimens may be taken from the watch glass, 
teased on a glass slide and then squeezed between the thumb and index finger 
to obtain as much of the extract as possible. It is then evaporated and pro- 
ceeded with as before. 


It is claimed that this test is extremely delicate, even with minute traces. 
A negative reaction is conclusive proof that the stain is not seminal, but a 
positive reaction is merely a preliminary test like the phenolphthalein or 


42. UP. Chemical Examiner's. Annual Report, 1924, p. 3. 
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Fig. 27.—Microphotograph of Human Spermatozoa x 900. (Rai Bahadur K. N. Bagchi.) 


or their ova which infest the female genitals. A medical jurist is rarely re- 
quired to examine a fresh specimen of semen, although he may he called 
upon to find out living spermatozoa in the vagina, if a female is brought to 
him soon after an alleged rape. A drop of mucus is removed from the vagina 
by means of a glass rod, is placed directly on a slide, and is diluted with a 
drop of normal saline. It is then covered with a cover glass and examined 
under the high power of a microscope, when motile spermatozoa, if present, 
will be seen. Dried seminal stains cannot be examined so easily. They re- 
quire suitable solvents for bringing out spermatozoa under the microscope. 
A solution containing one drop of hydrochloric acid in 44 cc. of water is 
considered the most suitable for obtaining the suspensions of spermatozoa 
from dried stains on fabrics. A ten per cent solution of glycerin in water 
or in normal saline has been suggested as a useful solvent, but it is regarded 
as unsuitable for making dry specimens on slides for staining. To suit the 
climatic conditions of Upper India, Dr. Hankin,®° late Chemical Examiner to 
the Governments of the United and the Central Provinces, elaborated a me- 
thod for detecting spermatozoa in seminal stains. The method consists in 
boiling the stained fabric in a tannin solution before dissolving it in a solu- 
tion of potassium cyanide so as to render the spermatozoa capable of removal. 
The fabric is then placed on a slide, teased with dissecting needles and stained 
with carbol fuchsin, when it is examined with a medium power lens. This 
method is too long and complicated to be of any use in a laboratory where 
a large number of seminal stains are examined every day. 


A simpler method, which is equally effective and is largely used, consists 
in moistening a small strip of the stained fabric with a few drops of acidu- 
lated water in a watch glass for thirty to sixty minutes in the case of fresh 
stains and for three to four hours in the case of old stains, and keeping it 
covered to prevent drying. During this period the spermatozoa are softened 


a0. Brit. Med. Jour., 1906, Vol. II, p. 1261. 


completely and are easily detachable from the fabric. A piece is transferred 
to a slide with its stained surface downwards, and is gently dabbed on the 
slide with a pair of forceps. It is then teased with needles to disentangle 
completely the spermatozoa left in the meshes of the fabric. Two or three 
slides may be prepared from this specimen. One of them is covered with a 
cover slip and examined for entire spermatozoa under the high power of a 
microscope and the other slides are allowed to dry by evaporation at the 
room temperature. In cases where seminal stains are not mixed with blood 
or pus, spermatozoa with their characteristic refractile heads and long tails 
will be seen in fair numbers and sometimes in clusters. If no entire sperma- 
tozoa are found, the other slides are carefully dried, fixed by passing slowly 
over a flame two or three times and stained in the usual way by means of 
methylene blue or methyl green and eosin. Stained with methylene blue or 
methyl green for about fifteen to thirty minutes and counterstained with 
eosin for about two minutes the posterior half or one-third of the head as- 
sumes a deep red or pink colour, while the antericr half or two-thirds of the 
head will appear to be unstained or faintly stained with the basic dye. The 
tail is also stained pink. 


Ganguli 5! has devised a modified method of Hankin for staining sper- 
matozoa with erythrosine and malachite green. It is the best method for 
staining spermatozoa, especially in India, but it has also the disadvantage of 
being too lengthy. However, it must be adopted in those cases where seminal 
stains are very dirty. By this method the head, especially the posterior 
third, is stained dark red and the tail is stained green. Itis better to examine 
the slide under the 1/12th oil-immersion lens, although it is easy to identity 
spermatozoa under a dry lens. 


A human spermatozoon varies from 50 to 55 microns in length, and con- 
sists of a head, neck and tail.5? The head is ovoid and flattened when viewed 
in front and pearshaped when viewed in profile. It is about 5 microns in 
length or about one-tenth of the total length of the spermatozoon and is about 
95 microns in its greater diameter or about one-half of the diameter of a red 
blood corpuscle. The neck is very short. The tail is the longest part of the 
spermatozoon and consists of a long, slender filament which tapers to a point 
at its end and has a vibratile ciliary motion which gives the spermatczoon 
its motile power. Spermatozoa lose their activity in the mediums of acids, 
strong alkalies, metallic salts, alcohol, glycerin and urine or when heated 
above 50°C. ; but they retain their characteristic form for a long time if not 
disintegrated by decomposition. In properly preserved garments they have 
been identified in stains of from five *8 to eighteen ** years’ standing. Sper- 
matozoa are easily destroyed in contact with water, but some of them escape 
on account of careless washing, when the stained portion of a garment is 
not completely soaked in water. It is interesting to note that spermatozoa 
can withstand the action of concentrated sulphuric acid but cannot resist 
the action of the bacteria which produce decomposition. Their disintegration 
may be complete in less than twenty-four hours at temperatures obtaining 
in India, especially during the rainy season if the stains are kept damp. Hence 
it is necessary to dry the clothes suspected to bear seminal stains at air 
temperature, before they are wrapped up and sent for medical examination. 
eine 

51. Ind. Med. Gaz., July 1936, p. 400. 

52. Greval, Ghoshal and Das describe a spermatozoon as consisting of a head, a body 
(also connecting piece, middle piece or middle part) and a tail—In abnormal cases there 
may be two tails linked to one body or a bifid tail (vide Ind. Jour. Med. Res., XXXVI, 
* 4900, Pe ‘annual report for the year 1924, the Chemical Examiner, U.P., mentions 
that some dried films of semen on glass slides, which were kept in his laboratory un- 
treated and unstained for five years, showed the spermatozoa in good condition and 
quite intact. Scrapings from these failed to respond to Florence test. 

54 Witthaus and Becker, Med. Juris. Forens. Med. and Tozic., Ed. U, Vol. Ti, p. 859. 


112 MEDICAL JURISPRUDENCE 


‘esence of moisture in the garments having suspected seminal 
That the presen: conducive to the growth of moulds and bacteria which are 
frequently noticed but also to the growth and development of certain insects 
may be realized from the following case :— > C. the clothes of th lsat 

; 4 er section 376, LP.C., the clothes of the accused suffer. 
ing in connection wit ceived und the detection of seminal stains. While searching for 
spermatozoa in the suspected seminal stains the eggs of Sarcoptes Svabiei (Itch mites) in 
various stages of development with a few beautiful hexapod larvze with active move- 
ments were detected under the microscope. The clothes were kept packed and sealed 
for over a month. It appeared that the moisture originally present in the stains was 
sufficient to keep the eggs fresh for further development.” 

The detection of even one entire spermatozoon is quite sufficient for an 
experienced examiner to give a definite opinion. If no spermatozoa are 
found, but if the Florence test is positive, there should be no difficulty in 
affirming that a particular stain is due to semen. If Florence test is negative 
and if a few detached heads of spermatozoa are found, it may be assumed 
that the specimen has perhaps been badly handled and a careful examination 
of another specimen from the same garment is likely to reveal entire sper- 
matozoa. It may also be mentioned that during the decomposition of a 
seminal stain the tail of a spermatozoon is the first to suffer and to disappear, 
but the head resists for some time ; hence it is quite possible to find only a 
few heads of the spermatozoa in a decomposed seminal stain. An experienced 
examiner is not likely to miss the characteristic appearances of these heads 
and his opinion in such a case is quite valid. However, an inexperienced 
examiner is not justified to base his opinion on the finding of heads alone, 
as certain spores of fungi and some bacteria may resemble the heads of 
spermatozoa, although a well-stained slide should leave no room for any 
doubt. 


Some medical jurists believe that there can be no semen without the 
presence of spermatozoa, but this is not true, inasmuch as cases of aspermia, 
ie. semen without spermatozoa, or of oligospermia, ie. semen with a few 
spermatozoa, are occasionally seen. These conditions may be found in the 
very young, in the very old, or in those suffering from chronic epididymitis 
and other testicular diseases. Chronic venereal disease, excessive sexual 
intercourse or onanism, or some constitutional causes may produce these 
conditions even in healthy young men. 

A man, aged 20 years, married a girl, 19 years old, but as he had no issue by her, 
he married again at the age of 30 years. He had no issue even by this wife. At the 
age of 37 years while he was thinking seriously of marrying for the third time, his 
semen was examined and found to be absolutely aspermic. In another case a man 
married at the age of 32 and had a child within a year and a half, but he had no other 
issue during the next twelve years. His seminal fluid was examined and was found 
quite free from spermatozoa. There was a history of excessive sexual indulgence in 
both these cases. In a third case a young man, aged 25, who had been addicted to 
excessive self-abuse since the age of 14 years, sought the advice of his doctor for scanty 
semen, as he thought that it was an indication of impending impotency. A fresh specimen 
of his semen obtained in the laboratory did not contain any spermatozoa, and the 
quantity was only half a cubic centimetre—about 4 of the normal. It did not give a 
satisfactory positive reaction with Florence test.56 

Biological Examination.—_In 1901, Farnum,” proposed a biological test 
for human semen based on the same principles as the precipitin test for blood. 
He used human semen or testicular emulsion for the antigen, and injected 
5 to 10 cc. of it into the peritoneal cavity of a rabbit from five to eight times 
at intervals of from six to eight days. He found that the serum obtained 
from the blood of the rabbit thus treated gave a precipitate with both recent 
and old emulsions of human semen which had been dried and kept for thirty- 
eee SSS 


59. Beng. Chem. Exam. Annual Report, 1936, p. 16. 


56. For cases of aspermia and oligospermia vide also Currie and Lissimore, Brit. Med. 
Jour., Jan. 28, 1939, p. 189. 


of. Jour. Amer. Med. Assoc., Dec. 28, 1901, p. 1721. 
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four days. In 1928, Hektoen and Rukstinat*S showed that an antiserum 
produced by immunizing rabbits with human semen is both species specific 
and semen specific, that is, it gives a positive reaction with human blood and 
also with human semen. In order to demonstrate the semen specific property 
of the antiserum its species specific property is at first exhausted completely 
by precipitation with human blood serum, and then the residual or semen 
specific property is tested with human semen. 


This test has evidently a bright future, and is likely to be of much 
practical value in those cases where 1t has to be determined whether a semi- 
nal stain is of human origin or derived from an animal. It must, however, be 
remembered that the bacterial action which produces disintegration of sper- 
matozoa in seminal stains in the tropics is equally effective in decomposing 
or digesting the protein constituents of semen which, acting as the antigen, 
produce antibodies. Such seminal stains with their completely disintegrated 
protein constituents cannot possibly give a positive precipitin reaction and, 
therefore, offer the greatest difficulty in giving a definite opinion. 


The group specific agglutmogens, when present, occur in a highly con- 
centrated form in the seminal fluid, and it may be possible to ascertain the 
group of the individual by performing the test for detecting the presence 


of these agglutinogens in the seminal stains in the same manner as with 
blocd stains. 


HAIR 


The detection of hairs upon weapons, blood stains, or upon the clothing 
or person of an assailant or a victim forms not unfrequently a very tmportant 
chain in the evidence of cases of alleged assault, murder, rape, and un- 
natural offence. The examination of hairs also becomes very necessary in 
identification, particularly when unknown bodies or fragmentary remains 
have been sent for medical inspection. 


While examining hairs the following points have to be determined :— 
1. The nature of hairs. 
2. The source of hairs. 
3. The character of hairs showing the manner of extraction. 


1. The Nature of Hairs—Human hairs have to be distinguished from 
these of lower animals as also from fibres derived from clothing. For this 
purpose hairs should be washed in water, alcohol, ether and oil of cloves 


successively, and mounted in Canada balsam, and then should be examined 
under a microscope. 


A human hair consists of a root and a shaft. The root is lodged in the 
hair follicle which is implanted in the skin. The shaft is that portion of the 
hair which projects from the surface of the skin. It is entirely epithelial and_ 
consists, from without inwards; of the cuticle, cortex and medulla. The 
cuticle is composed of a thin layer of very fine imbricated scales..which 
overlap one another from below upwards. The cortéx consists of elongated 
cells which are closely joined together to form flattened fusiform fibres. 
These fibres.contain_pigment. granules in dark hair and air_in white hair. _ 
The medulla is lacking in many fine hairs and, when present in the thicker 
hairs, it consists of polyhedral cells-arranged-in double rows.._Minute air- 


bubbles are present between, and sometimes within, the cells of both the 
medulla and cortex, and cause the hair to look white by reflected light. 


Distinction between human and lower animal Hairs.—To distinguish 
between the hairs of human beings and those of lower animals the micros- 


copic features represented by the cuticle, medulla and cortex should be 
observed. 





38. Arch. Path., 1928, 6, p. 96. 
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In animal hairs the imbricated_scales of the cuticle are very large, and 
marked with step-like or wavy projections. The medulla of the human hair 
is narrow and in some cases absent; while in the animal hair the medulla 
is conspicuous and, when seen under low power, 1s found to contain round 


or oval and prominent, cuboidal epithelial cells. The cortex forms the bulk 
of the shaft in the human hair, and is, as a rule, four to ten times as broad 


enclosing the medullary cells. 


Before giving a decisive opinion it is advisable to compare under a 
microscope the specimen of the hair sent for medical examination with a 
sample taken from the same part of the individual or animal whence it is 
alleged to have been derived. 


Fibres.—The fibres which are most sgommon 'y ed in the manufacture 
of clothing are those of cotton, lin&h, juté, silfand rool Of these the first 
three are of vegetable origin and the latter two are of animal origin. 


When examined under a microscope, cotton fibres are seen as flattened 
bands, having spiral twists, thickened edges, and biuntly pointed apices. In 
a transverse section they exhibit a flattened, reniform, dumb-bell shaped or 
irregular outline and an elongated lumen. Linen _fibres.arederived from 
flax, and consist of thick walls with jointed markings at unequal distances 
and sharply pointed apices. Transverse sections are uniformly_polygonal, 
and show a narrow lumen. Jute fibres are smooth, and do not show trans- 
verse lines or longitudinal markings. The cell cavity is not uniform 
throughout the length of the fibres and may disappear in some places. The 
ends are mostly blunt or rounded. Silk fibres are structureless and non- 
cellular when examined microscopically. They are externally smooth and 
finely striated. Woollen fibres are fine, curly and sub-cylindrical and consist 
of a- medulla of polyhedral or-rounded cells, a cortex of spindle-shaped fibres 
with nuclei and an epithelium of imbricated scales, the free edges of which 
point towards the apices of the fibres and give rise to characteristic trans- 


verse markings on the surface. 


A rough physical test to distinguish between vegetable and animal fibres 
is to burn them in a flame. Vegetable fibres burn very readily without 
producing any disagreeable odour, while animal fibres burn with some 
difficulty and emit a disagreeable odour resembling that of burning feathers. 
Vegetable fibres burn off sharply at the end, whereas animal fibres fuse to 
a rounded, bead-like end. 


The following chemical tests may be employed for determining the 
source of the fibres :— 


~~ 1. Cold concentrated sulphuric _acid (66 per cent) dissolves. silk. and 
en. 010. a s er . 
‘cotton fibres, but does not dissolveflinen, jute, and woollen] fibres... 
2. Warm hydrochloric acid readily dissolves silk fibres, whereas it has 


no action on the fibres of wool, cotton, linen and jute. 


3. <A five per cent solution of potassium or sodium hydroxide dissolves 
animal fibres but not vegetable fibres. — 


4. ThymolL and sulphuric acid give a violet colour to cotton, linen and 
jute fibres, but no colour to silk or woollen fibres. 


». sodium nitroprusside (2 grammes in 100 cc. of water) produces a 
violet_colour with woollen fibres but not with cotton, linen, jute or silk fibres. 


6. One millilitre of water, two drops of a 15 per cent alecholiec solution 
of alphanaphthol and one millilitre of concentrated sulphuric acid are added 
to about 0.01 gramme of a fibre placed in a test tube. The mixture, when 
shaken, assumes a deep violet colour if the fibre is of vegetable origin, but 
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it has no such action if the fibre is cf animal origin. This test is known as 
Mollisch’s test. 

2. The Source of Hairs.—It 1s extremely difficult to determine whether 
the hairs sent for examination belong to a particular individual or not, 
though it may be easy to ascertain the source (part of the human body} 


from which they are derived. This may be easily done by observing the 
following characteristic features :— 


Hairs from the head are usually long and soft, and taper gradually from 
rcot to point. Hairs from the female head are generally thinner and much 
longer than those from the male head. 


Hairs from the beard and moustache are usually thicker than those 
derived from any other part of the body. 


Hairs from the chest, axillee and pubic region are short, stout and curly. 
Those from the axilles and pubic region also show split ends. 


Hairs from the eyebrows, eyelashes and nostrils are stiff and thick, taper 
to a point and are 3 to 4 inch long. 

Hairs from the body surface are generally fine, short and flexible, and 
do not show pigment celis in the cortex. The medullary canal is also apt to 
be relatively small, or may be altogether absent. The downy hairs cof the 
new-born infant have no medullary canal or pigment cells. 





Fig, 28— (1) Human Hair: . Medulla; B. Cuticle; C. Cortex with euticular 


substance exposed. 


(3) Linen Fibre: 

(4) Jute Fibre: 

(5) Sik Fibre: 

(6) Wool Fibre: 

All x 150 (B. V. Patel). 


re 


. Portion of fibre ; B. Apex ; C. Transverse markings. 
. Portion of fibre; B. Apices. 

. Fragment from sericin layer (silk glue). 

. Medulla ; B. Cuticle; C. Cortex. 


© 
A 
(2) Cotton Fibre : A. Portions of fibre; B. Apex. 
A 
A 
A 
A 
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stig temper 


blunt. 
similar to ?H@ original uncut end, and the medulla is always absent fro: 


The root should be examined to determine whethe 

le ; ra hair has 

out, or has been pulled forcibly. The root of a hair that has Bee cropped 

spontaneously is round and solid, but atrophic, while the root of a hair that 
as been extracted forcibly has a hollow ° 

es eae the corium, , concave surface, which covers the 


CHAPTER YI 
DEATH IN ITS MEDICO-LEGAL ASPECTS 


Definition—Death is classified as somatic or systemic and wolecular, 
Scmatic death is that state of the body in which there is compiete cessation 
of the functions of the brain, heart and lungs which maintain Lire and health. 
and are, therefore, called “the tripod of life’. Molecular death means the 
death of the tissues and cells individually, which takes place scme time after 
the stoppage of the vital functions, and is accompamed by cacling of the 


kody. the temperature of which is reduced to an equilibrium with the 
external world. 


MODES OF DEATH 


L, 
. an all kinds of death, whether natural or accidental. there are three 
frimary modes of death, viz., 


1. Coma. 


2. Syncope. 
3. Asphyxia. 
COMA 


Coma means insensibility resulting in death from some cause preventing 
the action of the brain. 


Causes.—1. (Compression of the brain resulting from injuries or diseases 
of the brain or its membranes, such as concussion, effusion of blood on, or 
in, the brain substance due to subarachnoid hemorrhage, fracture of the 


skull, inflammation, abscess or new growth of the brain, or embolism and 
thrombosis. 


2. Poisons, such as opium, alcohol, carbolic acid, etc. having a specific 
action on the brain and nervous system. 


3. Poisons acting on the brain after they are generated in the bedy in 
certain diseases of the liver and kidneys, e.g. choleemia, acetonzemia, 
urzemia, etc. 


Symptems.—First of all, there is a condition of stupor from which the 
patient may be roused temporarily for a few seconds or more. In_this 
condition the reflexes are usually present, or are exaggerated, and the patient 
may ke akle to swallow fluids. This is followed by complete unconscious- 
ness from which the patient cannct be roused. In some cases sudden insen- 
sibility supervenes without an initial stage of stupor. During the comatose 
condition the reflexes are lost, the sphincters are relaxed, and the pupils 
are dilated or contracted, and insensible to light. The skin is generally 
covered with cold perspiration, and the temperature is sub-normal or normal, 
except in the lesions cf Pons Varolii, where it is high. The pulse is usually 
full and bounding, but slow. The breathing is slow, irregular and stertorous. 


Mucus collecting in the air passages causes the sound which is known as 
*“the death rattle”. 


Post-mortem Appearances.—Injuries of the skull bones or of the brain 
and consequent effusion of the blood into the cranial cavity may be present. 
’ The brain and its membranes are found congested. Heemorrhages within 
the cranium due to disease are found within the membranes or in the brain 
substance, but when due to injury, are commonly found in clots between 
the skull bones and the membranes, or on the surface of the brain. The 
right side of the heart is usually full and the left empty. The lungs and the 
venous systems are gorged with blood, but not so much as in death from 
asphyxia. 


ay 
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SYNCOPE 


In this, death occurs from the stoppage of the heart’s action, the causes 
of which are as follows :— 


1. Angemia due to the sudden and excessive hemorrhage from 
wounds of the large blood vessels, or of the internal organs, such as the lungs, 
spleen, etc., or bursting of an aneurysm or a varicose vein. 


2. Asthenia from the deficient power of the heart muscle as in fatty 
degeneration of the heart, aortic regurgitation and certain poisons. 


3. Shock inhibiting the action of the heart from sudden fright, blows 
on the head or on the epigastrium, drinking a large quantity of cold water 
when in a heated condition, extensive injuries to the spine or other parts 
of the body, or from the sudden evacuation of natural or pathological fluids 
from the body. 


4, Exhausting diseases. 


- Symptoms.—These are pallor of the face and lips, dimness of vision, 
“dilated pupils, cold perspiration, feeling of sinking and impending death, 
great restlessness, air hunger, noises in the ears, gasping respirations, nausea 
‘and possibly vomiting. The pulse is slow, weak and fluttering in anemia, 
and rapid in asthenia. Slight delirium, insensibility and convulsions precede 
death. In collapse the patient retains consciousness, though the condition is 
attended with failure of the heart’s action. 


Post-mortem Appearances.—The heart is contracted and the chambers 
are empty when death has occurred from aneemia, but both the chambers 
are found to contain blood in the case of death resulting from asthenia. The 
lungs, brain and abdominal organs are usually found pale. 


ASPHYXIA 


Death is said to have taken place from asphyxia when the respiratory 
function stops before the heart ceases to act. 


Causes.—1. Mechanical obstruction to the air-passages, e.g. foreign 
bodies, exudations, tumours, suffocation and drowning by blocking their 
lumen from within; strangulation and hanging by their compression from 


without; and spasm of the glottis from mechanical irritation and irritant! 
gases. 


2. Absence of sufficient oxygen as in high altitudes or presence of inert 
gases in the atmosphere. 


3. Stoppage of movements of the chest resulting from exhaustion of the 
respiratory muscles due to cold or debility; paralysis of the respiratory 
muscles from disease or injury of the medulla or phrenic or pneumogastric 
nerves, mechanical pressure on the chest or abdomen, and tonic spasm due 
to tetanus or poisoning by strychnine. 


_ 4. Collapse of the lungs from penetrating wounds of the thorax and 
diseases, such as pleurisy with effusion, empyema, or pneumothorax. 


). _Non-entrance of blood into the lungs, as in embolism plugging the 
pulmonary artery. 


Symptoms.—These are divided into three stages: (1)_The stage of 


exaggerated breathing, (2) the stage of convulsions, and (3) the stage of 
exhaustion. _ ~—— ~ 


in the first stage the face bears an anxious look, and the patient com- 
plains of heaviness in the head and ringing in the ears. The lips are livid, 
and the eyes are prominent. The accumulation of carbon dioxide in the 


blood stimulates the respiratory~centre in the medulla, and the respirations 


become deep, hurried and laboured, the extraordinary muscles of respira- 


ASPHYXIA 119 


tion being called into play. The blood pressure rises and the pulse becomes 
rapid. 

In the second stage the expiratory muscles of respiration become more 
active with spasmodic movements, which are followed by convulsions of 
nearly all the muscles of the body. Owing to venous and capillary stagna- 
tion the face and hands are deeply congested and cyanosed. Consciousness - 
becomes confused and the sphincters are relaxed. 


In the third stage the respiratory centre is paralysed. The muscles 
become flaccid, there is complete insensibility, the reflexes are lost, and the 
pupils are widely dilated. The blood pressure falls. Prolonged sighing 
inspirations occur at longer and longer intervals until they cease altogether, 
and death ensues. The pulse is scarcely perceptible, but the heart may 
continue to beat for some minutes after respirations have quite ceased. 


The three stages last for about five minutes before death takes place. 
They may be prolonged for two or three fimes as long. Occasionally 
asphyxia may bring about death almost instantly. 


Postimortem Appearances—External.—The face is either calm and pale 
in slow asphyxia, or distorted, congested and blue in cases of sudden 
asphyxia. The lips and nails are livid. Cadaveric lividity is more marked. 
The tongue is protruded in most cases, and frothy and bloody mucus comes 
from the mouth and nostrils. Rigor mortis is usually slow to commence, but 
may be rapid in some cases. 


Internal_—The mucous membrane of the trachea and larynx is cinnabar 
red due to its injection and contains froth. The lungs are dark and purple 
in colour and gorged with dark venous blood; on being cut they exude 
frothy, dark fluid blood. The air-cells are distended or even ruptured due 
to emphysema. The right cavity of the heart is full containing dark-coloured, 
imperfectly clotted blood, and so are the pulmonary artery and the vene 
caves. The left cavity, the aorta and the pulmonary veins are empty. In 
many cases, both sides of the heart are found to be full, if examined soon 
after death but, after rigor mortis has set in, the heart is found contracted 
and empty, or the tension in the abdomen presses on the inferior vena cava, 
and drives blood up into the heart. Similarly, the lungs are found heavier 
with blood collected in the dependent paris if examined sometime after death, 
cr the tension in the abdomen or contraction of the heart muscle will drive 
more blood into the lungs, irrespective of the cause of death. 


The brain is congested but not so much as in death from coma. The 
abdominal organs are found congested. Numerous small petechial haemor- 
rhages or ecchymoses known as Tardiew’s spots, are seen under the serous 
membranes of various organs due to rupture of the capillaries caused by 
intra-muscular pressure. These are usually round, dark and well-defined, 
varying in size from a pin’s head to a small lentil. They are found under 
the pleuree, pericardium, thymus, meninges of the braivi and cord, conjunc- 
tivee, and even under the skin of the face and neck. They are sometimes 
seen in deaths occurring from scurvy or purpura. 


Gordon’s Classification of Death.—Gordon + has suggested a classification 
of medico-legal deaths which is based upon the concept that the cessation of 
the vital functions depends upon tissue anoxia, which is brought about in 
the following four different ways :— 


I. Defective oxygenation of the blood in the lungs—anoxic anoxia, 
which is produced (a) by obstruction to the passage of air into the respi- 
ratory tract as in suffocation, smothering and overlaying; (b) by obstruc- 
tion to the passage of air down the respiratory tract as in drowning, choking 
from impaction of a foreign body, throttling, strangulation and hanging; (c) 


1. Brit. Med. Jour., Sep. 9, 1944, p. 337. 
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by external compression on the chest and abdominal walls, e.g. from falls 
of earth; (d) by primary cessation of respiratory movements causing respj- 
ratory failure, e.g. narcotic poisoning and deaths from electrical injuries : 
(e) by breathing in vitiated atmospheres in which there is an excess of 
carbon dioxide or mert gases. 


Il. Reduced oxygen-carrying capacity of the blood—anzmic anoxig 
cecurring in acute poisoning by carbon monoxide, chlorates, nitrites, and 
ecal-tar derivatives. 


III. Depression of the oxidative processes in the tissues—histotoxic 
anoxia seen in acute cyanide poisoning. 


IV. Inefficient circulation of the blood through the tissues—stagnant 
anoxia cceurring in deaths from traumatic shock, heat stroke, and acute 
irritant and corrosive poisoning. 

All these types cf anoxia produce circulatory failure, which may lead 
to death. 


The post-mortem findings in all forms of death of medico-legal impor- 
tance should be divided into two groups, namely, the basic pathological 
changes of circulatory failure, such as visceral congestion and capillary 
hemorrhages, and the special pathological changes depending upon the 
particular type of death, e.g. local injuries to the neck in throttling, strangu- 
lation and hanging. Gordon is of opinion that tissue anoxia, however in- 
duced, leads to circulatory failure; hence the fundamental pathological 
changes are uniform in all forms of death, although they vary in degree. 
He adds that the relative absence of visceral congestion in deaths occurring 
from sudden primary cardiac failure supports the view that the degree of 
visceral congestion is relatively less in rapid deaths as compared with deaths 
occurring slowly. He further remarks that asphyxia cannot be regarded as 


a distinct pathological entity which is recognizable on the basis of morbid 
anatomy. 


SUDDEN DEATH 


Sudden or unexpected death occurs from unnatural causes, such as vio- 
lencéor poison, as well as from natural causes. Unnatural deaths have 
always to be investigated by the police, but very often natural deaths form 
the basis cf medico-legal investigations if they have occurred suddenly and 
under suspicious circumstances. In such cases a medical practitioner should 
not certify to the cause of death without holding a post-mortem examination 
even if there is strong evidence of disease. 


Causes.—The natural causes producing sudden death are— 


1. Diseases of the heart, such as fatty degeneration of the heart, myo- 
cardial degeneration, angina pectoris, valvular diseases with compensatory 
failure, especially in aortic incompetence, spontaneous rupture of the heart 
or its valves, acute diseases of the endocardium and pericardium and con- 
genital abnormal conditions of the heart in infants and children. 


2. Diseases of the blood vessels especially occlusion of the lumen of the 
coronary artery from arteriosclerosis, thrombosis of the coronary artery, 
systemic embolism, pulmonary embolism, syphilitic aortitis, spontaneous 


rupture of the aorta in chronic arteriosclerosis and rupture of aneurysms or 
vericose veins. 


A ease? is recorded in which an enema caused fatal cardiac embolism. T-wo weeks 
after a suprapubic cystotomy was performed under laughing gas anzesthesia by Henry 
an orderly gave the patient, aged 72, a simple soap water enema. He suddenly gave a 
gasp and ceased to breathe. The autopsy showed that the pressure of the water dis- 


lodged some blood clots in the prostatic venous plexus, and that the patient died of an 
embolism in the right side of the heart. 


2. C. P. Henry and Harisbury, Atlantic Med. Jour., Nov. 1927, p. 77. 
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3. Cerebral and cerebellar apoplexy or hemcrrnage caused by the 
rey 


bursting cf intracranial aneurysms even in children and veung persons. 
This is generally associated with chrenic artericsclercsis and hypertension. 


I 

Chronic aicoholism and syphilis largely crecisrcse tc this condition Abscess 

ge, meningeal 

sudaen death. 
4. Fright, dread, anger cr any cther emoticnal excitement may lead io 

such a degree of shock as to result at cnce in a fatal termination. us will 

ke mcre so in these persons who have an unsteble nervous svsiem cr who 


-— 


have some organic disease, especially cf the heart cz laree biood vessels. 


co 


heemcrrhage, sertic meningitis and acute encephalitis may cause 


—— 


A woman. who was brushing her teeth, aceidectally swallowed a mouthful of harn- 
less mouth wash She cried cut that she had swallowed noison and immediately died 

A young woman walking with her sweetheart along a country road rece:wed such 
a fright from a horse pushing its white head through a hedge by ker side that she 
collapsed in her companicn’s arm and died + 

5. Certain diseases of the respiratory organs producing asphyxia. such 
as acute cedema of the clottis, membranous deposit in the larynx or trachea. 
or tumour pressing on the trachea. spasm of the vocal cords, air embolism. 
pneumce-thorax, hzemo-thorax, pleuritic effusion, hemoptysis in the course 
cf pulmonary tuberculosis, oedema of the lungs, asthma. ambulatory lobar 
pneumonia, bronchcpneumonia and acute bronchitis in infants and children. 


6. Rupture of chronic ulcers cf the stomach, duodenum, or other parts 


cf the alimentary canal. Large draughts of cold liquids drunk when 
overheated. ~ , 


7. Rupture of the impregnated uterus, extra-uterine gestation, uterine 
heematocele, or uterine appendages. 


8. Rupture of the over-distended urinary or gall bladder or enlarged 
spleen. 


9. Acute hemorrhagic pancreatitis. 


10. Certain diseases, such as Addison’s disease, diabetes and epilepsy : 
laryngismus stridulus and status lymphaticus occurring in young persons 
usually during the first stage of chloroform inhalation. Convulsions and acute 
infective gastro-enteritis in infants. 


11. _Trivial procedures may sometimes induce syncope and lead to death, 


e.g. vaginal examination, vaginal and uterine douching, or passing of a uterine 
sound. 


Vipert > reports the sudden death of a young woman, four months pregnant, while 
a small cannula was being inserted into the uterus to produce abortion. 

Even slight compression of the larynx has induced fatal inhibition. 

A little bov, noticing a very prominent pomum Adami in an old woman, gave it a 
gentle flick with his finger. The old woman died immediately.® 

12. Catheterization of a distended bladder and sudden withdrawal of 
large quantities of fluid from the pleural, pericardial or peritoneal cavities 
may lead to death by rapidly lowering the blood pressure. 


13. . Zymotic diseases, such as cholera, diphtheria and influenza. 


SIGNS OF DEATH 
The signs of death are— 


(1. Entire and continuous cessation of circulation and respiration. 
i 2. Changes in the eye. 
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Changes in the skin. 

Cooling of the body. 

Cadaveric lividity, hypostasis, suggilation or post-mortem staining. 
Cadaveric changes in the muscles. 

Putrefaction or decomposition. 

Adipocere. 

Mummification. 


1. ENTIRE AND CONTINUOUS CESSATION OF CIRCULATION 
AND RESPIRATION 


Ordinarily these signs are considered sufficient to determine that death 
has actually taken place, but these alone should not be relied on as absolute 
signs to avoid premature burial or cremation, inasmuch as persons like hiber- 
nating animals are known to have been resuscitated to life after having re- 
mained for some time in a condition in which the action of the heart and 
lungs was in abeyance and the muscles stiff and motionless. This state of 
suspended animation lasting from a few seconds to half an hour“or more may 
be found in cases of trance, yog, catalepsy, hysteria, as well as in cholera, 
sunstroke, concussion, drowning, hanging, tetanus, convulsions, chloroform 
poisoning and the so-called still-born infants. 


Major N. C. Kapur’ ILMS., reports a case of resuscitation after cessation of the 
vital functions for over fifteen minutes. A Hindu male, 80 years old, was brought to 
the Medical College Hospital, Calcutta, at 10 pm. on July 18, 1925, suffering from severe 
dyspnoea, the result of laryngeal obstruction due to a malignant growth of the larynx, 
As his case was urgent, he was taken straight to the operating theatre for the perform- 
ance of tracheotomy. When the patient was placed on the table, he suddenly stopped 
breathing. On examination, the heart sounds were found absent, the pupils were dilated 
and the eyes were fixed. Artificial respiration was immediately started and tracheotomy 
was performed when the patient was apparently dead. The patient’s chest was conti- 
nuously flicked with a cold, wet towel. For fully fifteen minutes there was no response. 
There was complete cessation of breathing, heart sounds were absent, there was no pulse 
at the wrist, and the patient’s face had the usual cadaveric characters. Just when all 
hopes seemed to have been lost, the patient’s chest was flicked in a forcible manner, and 
to the surprise of everybody present the patient took a shallow breath. The flicking 
was continued and after a minute the patient took another breath. The pulse was now 
perceptible at the wrist and the heart sounds could just be heard. The respiration 
gradually established itself. A case’ is also recorded where cardiac arrest of forty 
minutes’ duration occurring during pneumonectomy on a 16-year-old boy was followed 
by permanent recovery. Cardiac massage and artificial respiration were tried, and a 
mixture of 80 mg. of procaine hydrochloride and 1 mg. of oxygen-epinephrine was 
injected directly into the left ventricular cavity. 


A case ° of Samadhi (Yog) occurred in Bombay. At 5 p.m. on Wednesday, the 15th 
February 1950, one Ramdasji Maharaj of Girnar went into Samadhi in an air-tight 
subterranean concrete cubicle on the Marine Lines ground. The walls of the cubicle, 
which measured 53 feet by 4% feet, were constructed of slabs of concrete, 7 inches thick, 
firmly cemented at the edges to make the cubicle air-tight and water-tight; the total 
air capacity of the cubicle was about 216 cubic feet. The lid or roof of this cubicle 
which was cemented in place afterwards was another slab of concrete, 3 inches thick. 
All six walls of the concrete cubicle were lined or studded with thousands of old rusty 
nails, each being 3 inches long. Exactly 56 hours after the commencement of the Samadhi 
a narrow opening was bored into the lid of the cubicle, and with the aid of a fire hose 
about 1,400 gallons of water were pumped into the cubicle by the Bombay Fire Brigade. 
The narrow opening was subsequently sealed. After about 64 hours on the morning of 
Sunday the 18th February the subterranean basin was broken open, and the Swami 
was lifted in an unconscious condition from inside by a few volunteers and carried to an 
adjoining specially raised dais. On examination he was found in a state of semi- 
consciousness or stupor with closed eyes and flaccid limbs. The pupillary reflexes were 
present but sluggish. The pulse was regular, 80 per minute and was of low volume. The 
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blood pressure was 112 78 mm. Hg and the respirations were only 8-10 per minute and 
regular. After a few whiffs of smelling salts Swami Ramdasji opened his eres and 
took heed of the surroundings. Except for some scratches and cuts over the trunk and 
lower extremities the Swami appeared none the worse after remaining within the con- 
erete cubicle for about 62 hours. 

A careful examination of the heart and lungs with the stethcscope lasting 
for five minutes, and repeated at short intervals, if necessary, will enable an 
opinion to be formed as to whether the circulatory and respiratory functions 
have ceased or not. In a case of doubt this may be supplemented by the 
under-mentioned tests. 


The tests to determine the stoppage of circulation are— 


% (a) Magnus’s Test—This is one of the most reliable tests, and consists 
in tying a ligature tightly round the base of a finger, sufficient to cut off the 
venous channels without occluding the arteries. The finger remains white, 
if circulation has entirely ceased, otherwise the seat of the ligature is marked 


by a bloodless zone, and the portion beyond it becomes gradually blue and 
swollen. 


(b) Diaphanous Test.—During life the webs of the fingers appear scarlet 
or very red and translucent, if the hand with the fingers abducted is held 
against a strong light, artificial or natural, while they appear yellow and 
opaque after death. The hand may, however, appear red in carbon mono- 
xide poisoning, and yellow in aneemia or syncope. 

(c) Icard’s Test—-The hypodermic injection of a solution of fluorescin 
does not produce any discoloration of the skin, if circulation has stopped ; 
but it renders the neighbouring skin yellowish-green, if circulation is still 
going on. The substance may also be detected in the blood drawn by prick- 
ing the skin at some distance from the seat of injection. If some white silk 
threads are immersed in the blood, and then boiled in a test-tube containing 
distilled water, the threads will become greenish in colour. The solution 
of flucrescin is obtained by dissolving 1 gramme of resorcin-pththalein, and 
1 gramme of sodium bicarbonate in 8 cc. of water. 


.(d) On the application and withdrawal of pressure to the finger nail 
it does not assume alternately a white and a pink colour as in life. 


~ (eg) The application of heat, e.g. a burning match or melted sealing-wax 
to the skin will not produce a true blister with a red line of demarcaticn, 
if circulation has stopped 


- (f) Tf a small artery is cut, there will be no jerky flow of blood, if 
circulation has stopped. 


The tests to determine the stoppage of respiration are— 


(2) The surface of a cold, bright looking-glass held in front of the cpen 
mouth and nostrils becomes dim. due to the condensation of warm moist air 
exhaled from the lungs, if respiration is still going on, but not ctherwise. 
This test is useful in the cold weather. 


(6) There will be no movement of a feather or cotton fibres held in front 
of the mcuth and nostrils if respiration has stopped, but this is not a reliable 
test as the slightest draught cf air or nervousness on the part of an observer 
will move the feather or cotton fibres. 


(c) Winslow’s Test—There will be no movement of an image formed 
by reflecting artificial or sun light on the surface of water or mercury con- 
tained in a saucer and placed on the chest or abdomen, if respiration has 
ceased. Similarly, water will not be spilt from a vessel filled to the brim 
and placed on the chest or abdomen, if respiration has stopped. 


2. CHANGES IN THE EYE 


Soon after death the eye loses its lustre. The cornea loses its reflex 
action and becomes opaque, and looks like dimmed glass. Such a condition 
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may ke present before death in ureemia, narcotic poisoning and cholera, 
while the ccrnea may retain its transparency for some time after death from 
apoplexy and from poiscning by hydrocyanic acid or carbon monoxide. The 
pupils are usually moderately dilated and are insensible to strong light, but 
react to solutions of atropme or eserine probably for an hour after death, 
but not longer. The pupils also change their form, and become oval, tri- 
angular or polygonal, when pressure is applied by the fingers on two or more 
sides of the eyeballs of a really dead person, but they retain their round 
form in a living person. or in one who is apparently dead.'® 


3. CHANGES IN THE SKIN 


After death the skin of the whole body assumes a pale and ashy-white 
appearance especially in fair bodies, and loses its elasticity ; hence incised 
wounds will not gape if caused after death. But the edges of ulcers and 
wounds caused during life retain their red or blue cclour after death, and 
so do ecchymeses. Further, the icteric hue produced in jaundice or phos- 
phorus poisoning and tattoo-marks are not at all affected by this change. 


4, COOLING OF THE BODY 


After death the body commences to lose its animal heat and gradually 
attains the same temperature as that cf its surrounding medium. But it 
must ke borne in mind that this loss of heat cannot be considered as a cer- 
tain sign of death until the body has lost 15 to 20 degrees of the normal heat, 
viz. $8.4°F., for a rectal temperature of 90° to 94°F. may be observed in the 
algid state of cholera and severe cases of collapse, and a much lower tempe- 
rature of 75° or 76°F. may be noted in cases of long exposure to cold. 


The rate of cooling is not uniform, but it is almost proportional to the 
difference in temperature between the body and its surroundings. The rate 
is, therefore, rapid during the first few hours after death, and is slow after- 
wards, as the temperature of the body comes nearer to that of its surround- , 
ings. Simpson?! has found from investigations on dead bodies that under 
average conditions a clothed body in a temperate country loses about 2.5°F. : 
per hour for the first six hours, and 1.5 to 2°F. for the next six hours. Thus, . 
the whole surface of the body takes about twelve hours and the internal | 
crgans take twenty to twenty-four hours to reach the temperature of the 
environment, but much less time in a tropical country like India. From 
observations }* made in 1902 at the famine hospital in Bombay, where the 
temperature is seldom above 98.6°F., it was found that, in those cases where 
the body temperature was normal at the time of death, the average rate in 
the fall of temperature during the first two hours was one-half of the ditf- 
ference between that of the body and that of the air. During the next two 
hours the temperature fell at half this rate, and during the next two hours, 
at half the last mentioned rate or about a quarter of the initial rate. There- 
after the cooling took place at a much slower rate, the body attaining the 
temperature of the air in from twelve to fifteen hours after death. In one 
case in which the temperature recorded at death was 105.8°F., the body 
temperature came down to that of the air and then rose 13 degrees above the 
air-temperature in thirteen hours and a half after death. 


The rate of cooling of the body may be influenced by such causes as age,! 
condition of the body, manner of death, and surroundings of the body. 


Age—The bodies of young and middle-aged persons cool more slowly 
than the bodies of children and old people. 
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Condition of the Body.—Fat and well nourished bodies retain heat much 
longer than lean and weak bodies. 


Manner of Death—Cooling of the body is more rapid in deaths occurring 
from severe hemorrhage or chronic and wasting diseases than in deaths 
cccurring suddenly from accident, acute disease or apoplexy ; whereas the 
kody keeps warm for a long time when death has resulted from asphyxia as 
in hanging, lightning, suffocation or poisoning by carbon dioxide. 

Surroundings of the Body—A dead body cools more slowly when kept 
in a small room with still air than when kept in a large room with access 
of ccld draughts of air from outside. Similarly, a body covered with clothes 
and lying in bed, or in a cesspool or dung-heap, cools less rapidly than a 
naked body lying on a stone flag in the open air; while a body immersed in 
water, especially in running water, cools more rapidly than when exposed 
to the air. Cocling is delayed when the temperature of the atmospheric air 
or water is high. 

Post-mortem Caloricity.—This term is applied to a rise of temperature 
observed for the first two hours or so in bodies after deaths from cholera, 
small-pox, yellow fever, rheumatism, cerebro-spinal meningitis, liver abscess, 
peritonitis, nephritis, injuries to the nervous system, tetanus and poisoning 
by alcohol and strychnine. This post-mortem rise of temperature is due to 
the action of micro-organisms in the still living fluids and tissues of the body, 
and to the chemical changes going on after death. 


5. CADAVERIC LIVIDITY, HYPOSTASIS, SUGGILATION OR POST- 
MORTEM STAINING 


This is a discoloration of the skin due to the accumulation of the fluid 
blood into the capillaries and small veins of the rete mucosum in the most 
dependent parts of the body according to its position, as the body after death, 
like all other inert matter, obeys the law of gravitation. Ifthe body is lying 
on the back, the staining will be seen on the posterior parts of the head, 
ears, neck, trunk and extremities, except on those parts which actually come 
into contact with the surface on which the body is lying, as pressure caused 
by the weight of the body prevents the underlying vessels from filling with 
blood. Similarly, it is not seen on those parts which have been compressed 
by tight clothing or tight wrapping of a sheet, but occurs as stripes or bands 
called vibices, which often resemble the marks produced by flogging. Again, 


a white band on the neck produced by a tight collar or necklace may look 
like a mark of strangulation. 





Fig. 29.—Post-mortem Staining. 


In Northern India, post-mortem staining begins to form within an hour 
after death, and is well-marked in four to twelve hours. It is formed after 
every kind of death, but it is more marked in the bodies of fair people than 
in those of dark individuals. It consists of small irregular patches on the 
skin having a coppery red or purple colour. At first they are single, and 
scattered on the surface, but later increase in size and unite together form- 
ing a large uniform area of discoloration. These patches will disappear and 
new ones will form on the dependent parts on altering the position of the 
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body if the blood is still fluid, but they will remain permanent, and no more 
wil form, if the position is changed after the blood has coagulated. 


It is impossible to give the exact time at which the blood begins to 
coagulate after death. About four hours after death is the usual period 
when coagulation of the blood commences. Coagulation does not occur and 
the blood usually remains fluid after death from asphyxia, and in cases where 
a large quantity of saline infusion has been injected intravenously in the 
treatment of acute heamorrhage. On the contrary, coagulation occurs readily 
after death from acute infectious fevers, such as pneumonia. 


The colour cf post-mortem staining may, in certain cases, indicate the 
cause of death. Thus, the cclour is intensely bluish-violet and purple in 
asphyxia, and is cherry red*or pink in poisoning by carbon monoxide or 
hydrocyanie acid, and sometimes in burns or in cold and exposure. On the 
contrary, the colour of post-mortem staining is chocolate or coffee-brown in 
poisoning by potassium chlorate, potassium bichromate or aniline, and is 
usually dark brown in poisoning by phosphorus. 


Rarely, hypostatic congestion resembling post-mortem lividity may he 
seen a few hours before death in cases of cholera, plague, ureemia, morphine 
poisoning, typhus, and asphyxia. 


Post-mortem lividity or staining has sometimes been mistaken for bruises 
caused by violence during life, and consequently innocent persons have been 
prosecuted for murder, but acquitted afterwards, when the charge could not 
be proved. Dead bodies were occasicnally forwarded to me for post-mortem 
examination with a report from the police that as a result of violence there 
were bruises on the back, but, on inspection, the so-called bruises were found 
to be nothing else but post-mortem staining. 


The following are the points by which they can be differentiated :— 


1. Post-mortem staining occurs on an extensive area of the most depen- 
dent parts of the body, and usually involves the superficial layers of the 
true skin: a bruise may occur anywhere on the body, usually takes the 
shape of the weapon used, is limited in area, and generally affects the deeper 
tissues. 


2. Post-mortem staining does not appear elevated above the surface, but 
has sharply defined edges; a bruise appears raised above the level of the 
surface, and its edges are not sharply defined. There may sometimes be an 
abrasion of the cuticle over a bruise. 


3. The colour, of post-mortem staining is uniform; it may become green 
when the body begins to putrefy ; whereas a bruise exhibits the usual changes 
of colour, especially if it is a few days old. 


4. In the case of post-mortem staining there will be no abrasion of the 
cuticle, but in the case of a bruise there may be an abrasion of the cuticle. 


5. Post-mortem staining, on being cut, does ‘not show any effusion of 
coagulated or liquid blood into the subcutaneous tissues, but may show 
minute drops of blood exuding from the divided ends of the distended capil- 
laries and small veins; a bruise, on the other hand, shows infiltration of the 
tissues either with coagulated or liquid blood. 


Along with the appearance of external post-mortem staining internal 
hypostasis also takes place in the dependent portions of the visceral organs. 
Thus, if a body has been lying on the back, post-mortem staining is frequently 
found in the veins of the cerebral and spinal piamater, in the lateral and 
occipital sinuses, in the posterior cerebral lobes. in the lower posterior sur- 
faces of the lungs, in the posterior surfaces of the liver, spleen and kidneys, 
and in the posterior parts of the stomach and intestines, especially those lying 
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in the pelvis. Post-mortem staining does not cccur in the heart, but it may 
contain the so-called “‘ cardiac polypi” which are post-mortem fibrinous clots. 


Hypostasis in internal organs, such as the brain, lungs, stomach, kidneys 
and intestines, has to be distinguished from congestion or inflammaticn of 
those organs. 


Difference between Post-mortem Staining and Congestion in an Organ.— 
Post-mortem staining in an organ is irregular, and occurs on a dependent 
part; redness caused by congestion is generally uniform and all over the 
organ. The mucous membrane in post-mortem staining is dull and lustre- 
less, but not so in congestion. 


In post-mortem staining inflammatory exudation will not be seen, and 
areas of redness alternating with pale areas will be found if a hollow viscus 
is stretched out and held in front of light. 


6. CADAVERIC CHANGES IN THE MUSCLES 


After death the muscular tissues of the bady pass through three stages: 
(1) Primary relaxation or flaccidity, (2) Cadaverie rigidity or rigor mortis, 
(3) Secondary relaxation. 


(1) Primary Relaxation or Flaccidity—Soon., after death the whole 
muscular system commences to relax except in those cases where the muscles 
have been in a contracted condition before death; hence we notice that the 
lower jaw of a dead body falls, the eyelids lose their tensicn, the extremities 
become soft and flabby, and the joints are flexible. But the muscles are 
contractile, and react to*external stimuli, mechanical or electrical, owing to 
their retaining molecular life after somatic death. 


This stage lasts from three to six hours, but the average is two or three 
hours. One hour and fifty-one minutes is the average period of duration 
in Bengal as found by Mackenzie." 


(2) Cadaveric Rigidity or Rigor Mortis—This phenomenon, which is 
also known as death stiffening, comes on immediately after the muscles have 


lost the power of contractility, and affects all the muscles of the body, both 
voluntary and involuntary. 


A satisfactory theory has not yet been advanced to explain the chemical 
changes which occur in the muscle tissues during the process of rigor mortis, 
but Szent-Gyorgyi and others ++ have shown from their recent investigations 
that adenosine triphosphate (ATP) plays a fundamental role not only in 
the normal contraction and relaxation of living muscles, but in determining 
the physical condition of the muscle proteins. According to them the muscle 
protein which was formerly known as myosin consists of a combination of 
two proteins, viz. myosin and actin. The combined form is called actomyosin, 
and possesses the property of contractility and relaxation in the presence of 
adenosine triphosphate which is normally closely bound to the muscle 
proteins. 


They have further proved that the presence of adenosine triphosphate 
absorbed in the muscle proteins is essential for the preservation of the normal 
degree of hydration, which is concerned in maintaining the suppleness of 
living muscle. After death, the adenosine triphosphate is decomposed pro- 
gressively and disappears from the muscles, and thus causes dehydration 
which results in rigor mortis. 


During rigor mortis the reaction of the muscle changes from slightly 
alkaline to distinctly acid, due probably to the formation of lactic acid 
during the process of the breaking down of the muscle proteins. 





13. Ind. Med. Gaz., June 1889, p. 167. 
14. Sydney Smith and F. S. Fiddles, Forens. Med., Ed. IX, p. 21. 
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Rigor mortis generally occurs, whilst the body is cooling. It is in no way 
connected with the nervous system, and it develops even in paralysed 
limbs, provided the paralysed muscle tissues have not suffered much in 
nutrition. It is retarded by perfusion with normal saline. 


Owing to the setting in of rigor mortis all the muscles of the body 
becomé’ stiff, hard, opaque and contracted, but they do not alter the position 
of the body cr limb. A joint rendered stiff and rigid after death, if flexed 
forcib'y by mechanical violence, will remain supple and flaccid, but will 
not return to its original position after the force is withdrawn; whereas a 
joint contrected during life in cases of hysteria or catalepsy will return to 
the same condition after the force is taken away. 


Rigor mortis first appears in the involuntary muscles, and then in the 
voluntary. In the heart it appears, as a rule, within an hour after death, 
and may be mistaken for hypertrophy, and its relaxation for dilatation, 
atrophy or degeneration. The left chambers are affected more than the 
right. Post-mortem delivery may occur owing to contraction of the uterine 
muscular fibres. 


In the voluntary muscles rigor mortis follows a definite course. It first 
occurs in the muscles of the eyelids, next in the muscles of the back of the 
neck and lower jaw, then in those of the front of the neck, face, chest and 
upper extremities, and lastly extends downwards to the muscles of the 
abdomen and lower extremities. It passes off in the same sequence. 


Time of Onset.—This varies greatly in different cases, but the average 
period of its onset may be regarded as three to six hours after death in 
temperate climates, and it may take two to three hours to develop: In India, 


it usually commences in one to two hours after death, and takes one tc two” 
hours to develop. ~ 


Duration.—In. temperate regions, rigor mortis usually lasts for two to 
three days. In Northern India, the usual duration of rigor mortis is twenty- 
four to forty-eight hours in winter and eighteen to thirty-six hours in sum- 
mer. According to the investigations of Mackenzie 1° in Calcutta the average 
duration is nineteen hours and twelve minutes, the shortest period being 


three hours, and the longest forty hours. When rigor mortis sets in early 
it passes off quickly and vice versa. 


Cases 1® have occurred in which rigor mortis developed and disappeared 
within an hour and a half after death. In a case where death occurred from 
exhaustion after a prolonged illness of enteric fever, rigor mortis was evident 
everywhere on the body in three minutes and a half after death disappeared 


jn a quarter of an hour and in less than an hour after death putrefaction 
had appeared in the limbs."" 


Circumstances modifying the Onset and Duration of Rigor Mortis.— 


(a) Age—Rigor mortis is said not to occur in the body of an immature 
foetus of Téss than seven months. A case !§ is, however, recorded in which 
strongly marked rigor mortis was present in a five months’ feetus. Rigor 
mortis is commonly found in the bodies of still-born infants at full term. 
Tarleton’? relates a case where rigor mortis was seen in a well-developed 
female child, which died during delivery. Cases of ante-natal rigor mortis, 
although rare, are recorded. This condition usually interferes with delivery. 
Dr. Jitendra Desai of Ahmedabad reported to me that in October 1938, he 
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delivered a quadripara, aged 28, of a full-term dead female child, which was 
in a state of rigor mortis. The labour was tedious and prolonged as com- 
pared to her previous labours.-? 


In adolescent and healthy adult bodies the occurrence of rigor mortis is 


slow, but well marked, while it is feeble and rapid in the bodies of children 
and old people. 


(b) Muscular Condition—The onset is slower, and the duration longer, 
in those cases where the muscles have been healthy and at rest before death 
than in those cases where the muscles have been feeble and exhausted, and 
thus have lost a greater degree of muscular irritability. 


(c) Manner of Death.—Rigor mortis sets in early, and disappears soon in 
deaths from diseases causing great exhaustion and wasting of the muscles, 
as in cholera, plague, typhus, typhoid, phthisis, cancer, ureemia and chronic 
Bright’s disease. Its onset is delayed in deaths occurring from pneumonia, 
apoplexy, asphyxia and nervous diseases causing paralysis of the muscles. 
In cases of strychnine and other spinal poisons the onset is rapid and the 
duration longer, if death has occurred in a short time after the symptoms first 
appeared when the muscles had not been exhausted owing to convulsive fits. 


(d) Atmospheric Conditions—Rigor mortis commences slowly, but lasts 
for a long time in dry, cold air. On the other hand, its commencement is 
rapid, and duration short, in warm, moist air. It comes on rapidly and dis- 
appears late in bodies immersed in cold waiter. 


Conditions simulating Rigor Mortis—The conditions which simulate 
rigor mortis are (a) heat stiffening, (b) cold stiffening, and (c) cadaveric 
spasm or instantaneous rigor. 


(a) Heat Stiffening.—The phenomenon known as heat stiffening is seen 
in the hardening and stiffening of the muscles in a body exposed to a tempe- 
rature exceeding 75°C. This is due to the coagulation of other albuminates 
besides myosin, which coagulates ordinarily at a lower temperature, say 50°C. 


Heat stiffening is commonly observed in the body of a person who has 
met his death from burning or from sudden immersion in a boiling fluid, or 
in a body which has been burnt soon after death while the muscles were still 
warm. The body assumes an attitude, called “ pugilistic attitude” with the 
lower limbs and arms flexed and the hands clenched. 


(b) Cold Stiffening—The stiffening of the muscles occurs in a body 
from solidification of its fat when it is exposed to a freezing temperature. 
the body is moved to a warm atmosphere, the stiffening rapidly disappears 
and normal rigor mortis develops, but it lasts only for a short time. 


(c) Cadaveric Spasm or Instantaneous Rigor.—This is a phenomenon 
in which the muscles that have been in a state of contraction during life 
become stiff and rigid immediately after death without passing into an initial 
stage of relaxation; hence the attitude of the body adopted at the time of) 
death is maintained for several hours afterwards. It is due to the fact that 
the last voluntary muscular contraction of life does not stop after death, but 
is continuous with an act of cadaveric rigidity and thus occurs in cases where 
there have been great muscular exertion and mental excitement before death, 
as observed among soldiers killed on a battlefield. It is also found in sudden 
asphyxial deaths, and in deaths from irritation of the medulla. It is quite 
different from cadaveric rigidity or rigor mortis. In the case of cadaveric 
spasm, a weapon held in the hand before death is firmly grasped, and can 
only be removed with difficulty ; whereas in cadaveric rigidity the weapon 
placed in the hand before rigor mortis has set in is not grasped, but drops 


20. For other cases of ante-natal rigor mortis see Brit. Med. Jour., 1904, Vol. I, pp. 
1,014 and 1,312; Jour. Surg. Gynec. and Obstet., May 1925, p. 725. 
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down from the hand on the slightest touch. For practical purposes it is not 
possible for a murderer to imitate this condition. 


Medico-legally the condition of cadaveric spasm is very important, 
inasmuch as the finding of a weapon, hairs, pieces of clothing. ete. firmly 
grasped by the fingers of a dead body may lead to the detection of a case 
being suicidal or homicidal. It must, however, be remembered that a heavy 
weapon may drop down from the hand of a suicide, unless it becomes glued 
down by clotting of the effused blood. 

A European widow, aged 40 years, who shot herself with a five-chambered revolver 
while driving in a victoria, was found with the revolver gripped in her right hand.=1 
On the other hand, an army Major who commitied suicide on the Ist December 1922, 
by shooting himself with a revolver through the mouth was seen reclining against a 
wall in a bathroom at the Royal Hotel, Lucknow, with the head drooping forward and 
the revolver lyimg between his legs with the right thumb and index finger loosely - 
touching the trigger. In the case of King-Emperor v. Navnith Singh, a piece of cloth 
found grasped in the hand of a murdered person, Phuloo Singh, was proved to have 
been torn from the vest of the accused at the time of murder.=" 


(3) Secondary Relaxation—With the disappearance of rigor mortis,. 
the muscles become soft and flaccid, but do not respond to a mechanical orm 
electrical stimulus as in the first stage of relaxation. This is due to the dis-i 
organization of actomyosin. The reaction of the muscles again becomed 
alkaline. ‘ 

7. PUTREFACTION OR DECOMPOSITION 


This is absolutely a certain sign of death. It is a slow process and is 
brought about by the action of ferments produced by living saprophytic micro- 
organisms, which resolve the complex organized tissues of the body into 
simpler, inorganic compounds. These micro-organisms are both zrobic and 
anzerobic, and during life are found in large numbers in the alimentary canal 
but, within a short time after death, are found scattered in all the tissues, 
organs and even in the blood. As a result of their action the dead body 
invariably putrefies unless special means are taken to prevent their access 
or the tissues are rendered unfit for their use. 


External Phenomena.—lIt is said that putrefaction follows the disappear- 
ance of rigor mortis, but this is not always the case ; since, in Northern India, 
especially during the hot months from April to October, it commences before 
rigor mortis has completely passed off from the lower extremities. This fact 
has been observed by me in a large number of dead bodies in Agra and 
Lucknow. India being a vast country, the climatic conditions vary so much 
in different parts that it is impossible to give the exact time when the putre- 
factive processes develop in a dead body. 


The. two characteristic features of putrefaction are the colour changes 
and the development of foul-smelling gases. 


Colour Changes.—The first external evidence of putrefaction in a body 
exposed to the air is the formation of greenish discoloration of the abdominal 
‘ skin over the iliac fossee. This discoloration is due to the conversion of 
hemoglobin of the blood pigment into sulphmethzemoglobin by the action 
of sulphuretted hydrogen diffusing from the intestine into the tissues, and 
occurs from one to three days after death in winter, and six to twelve hours 
in summer. This patch of green discoloration is more evident on a fair skin 
than on a dark one. About the same time the eyeball becomes soft and 
yielding, the cornea becomes white and milky and is either flattened or com- 
pressed. Later, the eye collapses and the cornea becomes concave. 


From twelve to eighteen hours after death in summer the green colora- 
tion spreads over the entire abdomen and the external genitals. Green 


21. Leader, Feb. 12, 1928, p. 11. 
22. All. High Court, Cr. App. No. 25 of 1925. 
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Fig. 32—Body of a female undergoing decomposition. 


patches also make their appearance successively on the chest, neck, face, 
arms and legs. These patches gradually deepen in colour, and later become 
purple and dark blue. They are at first separate and distinct, but later on 
coalesce together, and the whole skin of the body appears discoloured. 


Soon after the discoloration of the skin has commenced the superficial 
veins look very prominent like purplish red or green streaks owing to the 
decomposed blood setting free the colouring matter of the red blood cor- 
puscles, which stains the walls of the blood vessels and infiltrates into the 
tissues, which also appear coloured. The clotted blood becomes fluid ; hence 
the position of post-mortem staining is altered, and the fluid blood collects 
in the serous cavities, especially in the pleurze and pericardium. 


Development of Foul-smelling Gases.—Side by side with the appearance 
of the greenish patch on the abdomen the body begins to emit a nauseating 
and unpleasant smell owing to gradual development of the gases of decom- 
position, some of which are sulphuretted hydrogen, marsh gas, carbon | 
dioxide, ammonia and phosphoretted hydrogen. 


From twelve to eighteen hours after death in summer these gases collect 
in the intestine ; consequently the abdomen swells up. The sphincters relax, 
and the urine and feeces may escape. 


From eighteen to thirty-six or forty-eight hours after death the gases 
collect in the tissues, cavities and hollow viscera under considerable pressure 
with the result that the features become bloated and distorted, the eyes are 
forced out of their sockets, the tongue is protruded between the teeth, and 
the lips become swollen and everted. A frothy, reddish fluid or mucus is 
forced from the mouth and nostrils. Ultimately the features become 
obliterated and unrecognizable. The abdomen becomes greatly distended ; 
hence on opening the cavity the gas escapes with a loud explosive noise. 
Owing to the pressure of the gases the stomach contents are forced into the 
mouth and larynx and are seen running out of the mouth and nostrils. The 
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Fig. 33.—Decomposed body of a male showing especially blisters. 


breasts of female bodies are greatly distended. The penis and scrotum be- 
come enormously swollen. The cellular tissues are inflated throughout, so 
that the whole body appears stouter and older than it actually is. 


Owing to the formation of these gases under the skin blisters containing 
a reddish coloured fluid form on the various parts of the body. When these 
burst, the cuticle being softened peels cif easily. Bruises and abrasions may 
become unrecognizable when the cuticle is denuded. Wounds, whether caused 
before or after death, begin to bleed once more owing to the pressure of gas 
within the heart and blood vessels. Wounds also become so altered in 
appearance that it may be difficult to form an opinion as to whether they 


were caused before or after death, unless the presence of the clotted blood 
ean be distinctly made out. 


Flies, such as common house-flies and blow flies, are attracted to the 
body, and lay their eggs, especially in the open wounds and natural orifices. 
The eggs hatch into maggots or larvee in from eight to twenty-four hours 
during hot weather. The maggots crawl into the interior of the body and 
help in destroying the soft tissues. Sometimes, maggots appear even before 
death, if a person has ulcers on him. The maggots become pupse in four 


or five days, and the pupse develop into adult flies in the course of three 
to five days. 


From forty-eight to seventy-two hours the rectum and uterus protrude. 
The gravid uterus may expel its contents. The hair becomes loose, and is 
easily pulled out. The nails are also loose, and are easily detached. 


In three to five days or more the sutures of the skull, especially of 
childfén and young persons, are separated, the bones are loosened, and the 
liquefied brain runs out. The teeth become loose in their sockets, and may 


fall off. 


next stage of putrefaction is known as colliquative putrefaction 
which begins from five to ten days or more after death. During this stage 
the walls of the abdomen become softened, and burst opet™protruding the 
stomach and intestine. The thorax, especially in children, bursts. The 
diaphragm is pushed upwards. 
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Fig. 34—Decomposed body of a female showing maggots. 


If the putrefactive processes still go on, the tissues become soft, loose and 
are converted into a thick, semi-fluid, black mass. They ultimately separate 
from the bones, and fall off. The bones are consequently exposed, and the 
orbits are empty. The cartilages and ligaments are similarly softened, and 
ultimately the bones are destroyed, so that after some years no trace of the 
body is left. The time taken up by these changes varies considerably with 
the temperature and the medium in which the body lies. 


The conclusions arrived at by Mackenzie? from his observations on 
dead bodies in Calcutta are given below in a tabulated form :— 








{ 


| 
| Average | Minimum | Maximum 
| 
hr. m. hr. = m. hr. =m. 
Muscular irritability we we 1 51 0 30 4 30 
Onset of rigor mortis - - 1 56 0 40 7 0 
Duration of rigor mortis .- -_ 19 12 3 0 40 0 
Cadaveric lividity a _ 14 33 1 38 31 30 
Green discoloration. .- oe 26 4 7 10 41 30 
Ova of flies _ .. 25 57 3 20 4] 30 
Maggots we es 39 43 24 18 76 0 
Formation of bulle .- _ 49 34 35 0 72, 0 
Evolution of gases .. .. 18 17 5 50 3+ 30 








Table 2+ showing the chronological sequence of the putrefactive changes 
occurring in the temperate regions :— 





- Putrefactive Changes | 


Time 











1. Greenish coloration over the iliac 1 to 3 days after death. 
fosse. The eyeballs, soft and yielding 

2. Green coloration spreading over the 3 to 5 days after death. 
whole abdomen, external genitals and 
other paris of the body. Frothy blood 
from mouth and nostrils. 

3. Abdomen distended with gas. Cornea 8 to 10 days after death. 
fallen in and concave. Purplish red 
streaks of veins prominent on ihe 
extremities, Sphincters relaxed, Nails 


4, Body greenish-brown. Blisters form- 14 to 20 days after death. 
ing all over the body. Skin peels off. 
Features unrecognizable. Scrotum dis- 
tended. Body swollen up owing to 
distension. Maggots on the body. Nails 
and hair loose and easily detached. 

5. Soft parts changed into a thick, semi- 2 to 5 months after death. 
fluid black mass. Skull, abdomen and 
thorax burst. Bones exposed. Orbits 
empty. 


23. Ind. Med. Gaz., June 1889, p. 167. 
24. Casper, Forensic Med., Balfour’s Eng. Transl. Vol. I, p. 38. 
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Fig. 35.—Decomposed body of a boy, 8 years old. 
The cuticle has peeled off at places. 


Internal Phenomena.—The changes of discoloration similar to those 
described in the external phenomena of putrefaction are observed in the 
various visceral organs, such as the liver, spleen and kidneys, but the colour 
is usually dark red changing to black instead of a greenish colour. This 
discoloration should not be mistaken for the greenish-yellow or black colora- 
tion imparted to the neighbouring organs by the bile soaking through the 
gall bladder. The pathological changes are still evident, hence it is necessary 
to go on with the examination. The viscera subsequently become greasy 
and softened, so that it is difficult to remove them entire. 


The rate of putrefaction in the internal organs varies greatly owing to 
the differences in their structure as regards firmness, density and moisture. 
From his long experience Casper ** has drawn up the following table show- 
ing the order in which the internal organs putrefy :— 


Those which putrefy soon | Those which putrefy late 
1. The Larynx and Trachea. ; 9. The Heart. 
2. The Brain of Infants. 10. The Lungs. 
3. The Stomach. | 11. The Kidneys. 
4, The Intestines. ' 12. The Bladder. 
5. The Spleen. 13. The Oesophagus. 
6. The Omentum and Mesentery. 14. The Pancreas. 
7. 
8. 


The Adult Brain. 16. The Blood Vessels. 


The Liver. | 15. The Diaphragm. 

_ : 17. The Uterus. 
cn mee 

The Larynx and Trachea.—The decomposition of these organs coincides 


almost with the appearance of the greenish coloration over the abdomen. 


i am 


25. Forensic Med., Balfour’s Eng. Transl. Vol. 1, p. 44 
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Their mucous membrane appears first uniformly brownish-red without any 
vascular injection, and later becomes greenish and softened. Lastly, the 
cartilages separate from one another, but this change takes place after some 
months. 


The Brain of Infants.—Owing to the thinness of the skull bones and the 
presence of the fontanelles the brain of infants very rapidly becomes soft 
and pulpy, and soon turns into a greyish fluid so that it flows out on remov- 
ing the cranial bones. 


The Stomach.—Owing to the presence of the fermenting food, digestive 
ferments and bacteria, and a large amount of blood supply, the stomach, 
as a rule, putrefies much sooner after death. It putrefies usually from 
twenty-four to thirty-six hours in summer and from three to six days in 
winter, but it may sometimes begin to putrefy much earlier. As a conse- 
quence of putrefaction dark-red, irregular patches are first seen on the 
posterior wall, and then appear on the anterior wall. These patches may 
be mistaken for the effects of irritant poisoning, but can be readily distin- 
suished as putrefactive changes involve the whole thickness of the stomach 
wall, while the effects of irritant poisoning are observed usually in the 
mucous membrane only. Afterwards blebs form on the inner surface of 
the walls, which become softened, dark brown and ultimately change into a 
dark, pultaceous mass. 


The Intestines.—The putrefaction of these organs follows that of the 
stomach. The intestines are rapidly inflated with the formation of gases 
in the interior, and the mucous membrane undergoes exactly the same 
changes as are observed in the stomach. Owing to the walls being softened 
the intestines burst and discharge their contents. 


The Spleen.—In some cases the spleen decomposes earlier than the 
stomach and intestines, especially if it is swollen and hypereemic from an 
acute infectious disease, or enlarged from chronic malaria, but it may resist 
putrefaction longer, if it happens to be firm and comparatively bloodless. 
Owing to putrefaction the spleen becomes soft, pulpy, greenish-steel in colour, 


and within two to three days in summer it may be reduced to a diffluent 
mass. 


The Omentum and Mesentery.—These withstand putrefaction for a long 
time, if they are free from fat, but decompose sooner, if loaded with fat. 
In that case they appear greyish-green and dry. 


The Liver.—Owing to the effects of decomposition the liver usually 
becomes softened and flabby in consistence during summer from twelve to 
eighteen or twenty-four hours after death, and owing to the evolution of 
gas in its substance it becomes studded with blisters from twenty-four to 
thirty-six hours. Later, the usual greenish discoloration appears on the 
upper convex surface, and gradually extends to the whole organ, which 
ultimately becomes coal-black. The liver putrefies earlier in new-born 
children than in adults. The gall-bladder is recognizable for a long period 


owing to its resisting action against putrefaction, but bile pigments may 
diffuse early through the adjacent tissues. 


The Adult Brain.—The putrefaction of the adult brain first begins at its 
base, and then proceeds to the upper surface. It is hastened if any injury 
to the brain or skull is present. The brain becomes soft and pulpy within 


twenty-four to forty-eight hours in summer, and becomes a liquid mass 
from three to four days. 


The Heart.—The heart puirefies much later than the stomach, intestines 
and liver. The organs first become soft and flabby, and the cavity appears 
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dilated. and is usually empty containing a few gas bubbles. The organ itse:f 
can be recognized for several months. 


The Lungs.—These organs putrefy at about the same time as the heart 
or a little earlier in a few cases. The first sign of putrescence in the lungs 
is the fermation of gaseous bullies under the pleural membranes. These are 
at first pale-red, small, and scattered over the various parts of the lungs, 
and later they coalesce. The colour of the lungs does not change with the 
development of these bulle, but it then changes to dark, black and green 
as putrefaction progresses. Later the lungs become soft, collapse, and are 
reduced to a small black mass, which is ultimately completely destroyed. 
The diaphragm resists putrefaction for a long time, and may be recognizable 
even after six months. 


The Kidneys.—The kidneys become brown and greenish, but retain their 
consistence for long, so that diseases, such as nephritis and cancer, can be 
detected for a long time after death. 


The Bladder.—This organ, if empty and contracted, resists putrefaction 
for a long time, but undergoes decomposition rapidly if it has been distended 
and inflamed. Within forty-eight hours after death the urine in the bladder 
may usually contain albumin owing to the transudation of serum albumin 
and globulin from the blood. The prostate gland resists putrefaction for 
a long time and can therefore be identified when the adjoining tissues are 
in a state of advanced decomposition. 


The Oesophagus.—The Oesophagus withstands putrefaction for a very 


long time, and may be recognized long after the stomach has entirely dis- 
appeared. 


The Blood Vessels——The blood vessels, particularly large arterial trunks, 


resist putrefaction for a long period. The aorta may be recognized after 
a burial of even fourteen months. 


The Uterus.—The virgin uterus is the last organ to putrefy, and may be 
useful in determining the sex long after the complete destruction of the 
external genitals from advanced decomposition. It should, however, be 
remembered that the impregnated or gravid uterus soon after delivery 
rapidly undergoes putrefaction. I have seen some cases in which the uterus 
was found decomposed in three to four days after death and completely des- 
troyed by maggots in four to five days after death, especially during summer. 


Putrefaction in Water—The rate of putrefaction of a body in water is 
more reliable than that of a body exposed to the air or interred, as the 
temperature of the water is more uniform, and the body is protected from 
the air, as long as it remains submerged in water. Ordinarily, a body 
takes twice as much time in water as in air to undergo the same degree of 
putrefaction. .Putrefaction is retarded, when a body is lying in deep water 
and is well protected by clothing, while it is hastened in a body lying in 
water contaminated with sewage. Putrefaction is accelerated; when once 
a body has been removed from water, as the tissues have imbibed much 
fluid. In such a body decomposition is so rapid, that the changes occurring 
in twenty-four hours’ exposure to the air will be more marked than those 
ordinarily resulting from a fortnight’s further submersion. 


Owing to the blood gravitating towards the head which sinks low in 
water the colour changes of decomposition are first noticed on the face 
instead of on the abdomen as in ordinary putrefaction. These changes 
gradually spread downwards from the face to the neck, upper extremities, 
chest, abdomen and lower limbs. 


The following table drawn up from the observations of Devergie shows 


the putrefactive changes occurring at different periods of time in a body 
submerged in water :— 
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Putrefactive Changes Time 
1. Very little change if water is cold. Rigor mortis First four or five days. 
may persist. 
2. The skin of the hands and feet becomes sodden From five to seven days. 


and bleached. The face appears softened and has 
a faded white colour. 

3. Face swollen and red. Greenish discoloration on One to two weeks. 
eyelids, lips, neck and sternum. Skin of hands 
and feet wrmkled. Upper surface of brain 
greenish in colour. 

4, Skin wrinkled. Scrotum and penis distended with Four weeks. 
gas. Nails and hair still mtact. Lungs emphyse- 
matous and cover the heart. 

5. Abdomen distended, skin of hands and feet comes Six to eight weeks. 
off with nails lke a glove. 








The above table applies to bodies immersed during winter in temperate 
regions. Bodies immersed in summer undergo the same changes from three 
to five or six times as rapidly as in winter, or even more quickly than that. 


t£ fish and crabs happen to be present in water, they destroy the soft 
parts, and expose the bones in a very short time. On the 2nd June 1919, 
a boy, about twelve years of age, was drowned in the Gomti at Lucknow. 
On the 4th June, when the body was recovered, almost all the soft parts 
had disappeared leaving the bones bare. 


Floatation of a Body.—The gases of decomposition developed within a 
submerged body cause it to rise to the surface, unless it is entangled in 
weeds, ropes, or any other impediment. In India, a submerged body comes 
to the surface within twenty-four hours in Summer, and within two to three 
days or more (rarely more than a week) in winter.?® In temperate climes, 
a submerged body floats in about a week in summer, and in about a fortnight 
in winter. The power of floatation of a decomposing body is so great, that 
it may come to the surface in spite of its being weighted with a heavy stone. 


Hehir 27 records the interesting case of a woman who was murdered on a Friday 
night in September 1883, and whose body was thrown into a well about midnight. On 
the following Sunday at about 8 or 9 am. the body was found floating with a heavy 
stone attached to it. The woman was of slight figure and short stature and while alive, 
did not probably weigh more than 100 to 105 Ibs. The stone, the specific gravity of 
which was 2.7, weighed 92 lbs. It appears that decomposition in thirty hours was so 
rapid as to generate gas capable of raising not only the body itself but the dead weight 
attached to it. The stone was attached to the waist, and the body, when found, was 
lying horizontally on the surface of the water on its side. The water in the well was 
from ten to twelve feet in depth. 


The period of floatation depends on the age, sex, condition of the body, 
season of the year and water. 


Age.—The bodies of newly-born infants, if fully developed and well 
nourished, float rapidly. 


Sex—Owing to the lightness of the bones and a greater proportion of 


fat the bodies of women are of less specific gravity than those of men, and 
therefore float sooner. 


Condition of the Body.—Fatty bodies float quicker than lean and thin 


bodies, as fat has a lower specific gravity. Bodies wearing loose clothes 
will soon come to the surface. 


Season of the Year—The moist, hot air of summer is favourable to 
putrefaction ; hence dead bodies float quicker in summer than in winter. 





26. Mackenzie, Ind. Med. Gaz., May 1889, p. 181; Chevers, Med. Juris. p. 640. 
27. Outlines of Med. Juris., Ed. V, p. 56. ; 
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Fig. 36—Skin from hand after three to Fig. 37.—Skin from foot after three to 
four days’ immersion in water. four days’ immersion in water. 


Water.—Dead bodies float in the shallow and stagnant water of a pond 
socner than in the deep water of a running stream, as the water of a pond, 
being warmer from the action of the sun’s rays, favours putrefaction. Bodies 


float more readily in sea water than in fresh water, the specific graviy of 
the former being higher. 


Circumstances modifying Putrefaction—These may be divided into 
external and internal. 


External Circumstances.—These are warmth, moisture, air, and manner 
of burial. 


Warmth.—Putrefaction commences at a temperature above 50°F., and 
is most favoured between 70°F and 100°F., and even upto 115°F. The 
rapidity of the change considerably lessens as the temperature advances 
above 100°F. It is altogether arrested below 32°F. and above 212°F. A 
higher temperature accompanied by dry air generally retards putrefaction. 


Moisture.This is very essential for the occurrence of putrefaction, as 
the micro-organisms, which are the causative agents of decomposition, thrive 
well in both heat and moisture. Hence the organs which contain water 
decompose more rapidly than dry ones. 


Air—The presence of air promotes, and its absence retards, putrefaction. 
Closely fitting clothes on the body retard decomposition by excluding the 
air. Similarly, bodies placed in air-tight lead or zinc coffins resist putrefac- 
tive processes for a long period. Moist air favours putrefaction by diminish- 
ing evaporation, while dry air retards it. In the same way still air helps 
putrefaction, and air in motion retards it. Putrefaction is also delayed in 
bodies completely submerged in water to the entire exclusion of air, and 
it has been ascertained that at the same temperature the putrefactive 
changes observed in a body exposed to the air for one week will almost cor- 
respond to those in a body submerged in water for two weeks, or buried in 
a deep grave for eight weeks.”® 





28. Casper, Forens. Med., Balfour’s Eng. Transl. Vol. I, p. 37. 
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Manner of Burial—Putrefaction 1s hastened in a body buried in a damp, 
marshy, clayey. soil, cr in a shallow grave, where the body will be exposed 
to constant changes of temperature. It will also be hastened in the case of 
a body buried without clothes or coffin in a porous soil impregnated with 
organic matter. Putrefaction is, however, retarded, if a body is buried in 
a dry, sandy or gravelly soil on high ground, or in a grave deeper than six 
feet, and also if a body is well covered with clothes and placed in a tightly 
fitting coffin. Lime and charcoal, when sprinkled on a body, do not hasten 
or retard putrefaction, but act as deodorizers to some extent, as they have 
the power of absorbing gases emanating during decomposition. 


Internal Circumstances.—These are age, Sex, condition of the body, and 
caust-of-death. 


Age.—The bodies of children putrefy more rapidly than those of young 
adults. The bodies of old people do not decompose rapidly, probably owing 
to a less amount of moisture. 


Sex—Sex has no influence on putrefaction, but the bodies of females 
dying soon after child-birth decompose rapidly, especially if death has been 
due to septicemia. 


Condition of the Body—Fat and flabby bodies putrefy more quickly 
than thin and emaciated ones. Those parts of the body which are the seats 
of bruises, wounds or fractures, or which have been mutilated, decompose 
very early. 

Cause of Death—The bodies of persons who have died from acute in- 
fectious fevers and chronic diseases terminating in septicaemia or general 
anasatca decompose more rapidly than those of healthy persons who have 
died suddenly from accident or violence. Putrefaction is hastened after 
death occurring from asphyxia as in lightning, strangulation, and suffocation 
by smoke, coal-gas, hydrogen sulphide or sewer gas and certain poisons, e.g. 
hydrocyanic acid and opium. On the other hand, putrefaction is retarded 
after death occurring from wasting diseases attended with emaciation and 
anzemia. Certain poisons, such as arsenic and antimony, are commonly 
believed to retard the putrefactive changes, but this is not true in cases of 
acute poisoning. In chronic poisoning they are found to have a preserva- 
tive effect on the body tissues, especially when administered in small, 
repeated doses over a prolonged period. Death from chronic alcoholism 
generally hastens putrefaction. In the case of strychnine poisoning putre- 
faction is delayed, when death has occurred rapidly without much muscular 
exhaustion, but it sets in early when the muscular irritability has been 
greatly destroyed by convulsive fits occurring frequently during life. 


8. ADIPOCERE 


Under certain conditions the progress of putrefaction in a dead “body is 
checked, and is replaced by the formation of adipocere, which is a waxy- 
looking substance, having a greasy feel and a pure white or faint yellowish 





Fig. 38.—The body of a child converted into adipocere. 
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colour. It_cuts soft, and melts at a flame, or burns with a feebly luminous 
flame, giving off a dull cheese-like, but by no means disagreeable, smell. Its 
specific gravity being less than that of water, it floats when placed in the 
latter. It-is more or less permanent lasting for several years, but becomes 
hard, brittle and yellow, when exposed to the air. The results of chemical 
analysis of my cases (see below) go to support the following remarks of 
Lucas 7° regarding the chemical composition and formation cf adipocere :— 


“It is evident that adipocere is composed almost entirely of fatty acids, 
but that it contains a certain amount of calcium soap and probably in the 
early stages of its formation some ammonia soap and therefore from its 
chemical composition there can be little doubt that adipocere is the residue 
of that fat pre-existing in the body, the greater part of which has undergone 
slow hydrolysis by water but some smali part of it has been saponified by 
ammonia (derived from decomposing nitrogenous tissue), this ammonia 
being ultimately replaced by lime.” 


Sydney Smith °° believes that adipocere is not connected with the forma- 
tion of soaps, but it is formed by a gradual hydrogenation process in which 
pre-existing fats in the body are converted into higher fatty acids. 


Adipocere commences first in the subcutaneous fat, and then in the skin, 
muscles and organs. It occurs soon in the female breasts, cheeks, buttocks 
and other parts of the body, where large accumulations of fat are found. 
As fat is distributed extensively throughout the body, nearly all parts may 
undergo this change. 


It is rare for the whole body to be converted into adipocere but, when 
this occurs the body retains its natural form, outline and facial features so 
well that it may be easily identified years after death. Wounds inflicted 
on the body before death may also be easily recognized. 


Water is necessary for the formation of adipocere, 80 that the process 
takes“ptace in bodies which have been submerged in™water, buried in damp, 
elayey soils, or thrown into cesspools. It may, however, occur in bodies 
exposed to the air, especially in hot and damp climates. Vaugham*! reports 
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Fig. 39.—A forearm converted into adipocere. 


two cases of such an occurrence. In one case the body of a Hindu female 
lay in a dry bed covered with bedding and heavy pillows in a room, and in 
the other case the body of a man had lain absolutely naked on the ground 
in a hut in a plantation of trees and shrubs. 


Time of Formation of Adipocere—The time required for the formation 
of adipocere varies according to the climate. In Europe, it ranges from three 
months to one year, though the change may occur in five weeks, or may be 
delayed to three years. It is more rapid when a body is submerged in water 
than when it is buried in the earth. In India, Dr. Coull Mackenzie ** found 





29. Forensic Chem., p. 253. 
30. Forensic Medicine, Ed. IX, p. 33. 
31. Ind. Med. Gaz., May 1906, p. 161. 


32. Ind. Med. Gaz., Feb. 1889, p. 42. 
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‘thin three to fifteen days after death in bodies drowned in 
the Hooghly or buried in the damp soil of Lower Bengal. I have observed 
adipocere taking place in seven to thirty-five days after death in bodies sub- 
merged in wells or buried in shallow graves. Professor Powell 33, records 
its formation in three days and twenty-two hours after death in the body 
of a healthy male buried ina gravelly and sandy soil. 


Of twelve cases of adipocere which came under my observation during a period of 
six years between 1918 and 1923, I quote the following typical cases :— 


1. On February 26, 1922, a report was made at Police-Station Malihabad, Lucknow 
District, that Ramadhin, Brahmin, 59 years old, resident of Ramgarh, was missing. On 
the ond April, the body of the said Ramadhin was found in a well in village Hamirpur. 
Post-mortem examination was held on the following day. The body was well preserved. 
There was no disagreeable smell. The eyeballs had been disintegrated and the teeth 
loosened. Saponification had taken place in the soft tissues of the trunk, scrotum, penis 
and extremities. There was an incised wound, measuring four inches by two inches, 
across the right side of the neck cutting the larynx below the thyroid cartilage, and the 
fifth cervical vertebra. The brain was liquefied. The lungs were decomposed and dis- 
integrated to a small black mass. The abdominal fat and mesentery were saponified. 
The liver appeared to be undergoing saponification. The spleen was reduced to almost 
a liquid mass. The kidneys were reduced to a small putrefied mass, but the bladder was 
normal and empty. 

2. The body of Musammat Jasoda, a girl of 4 years, was taken out of a well on the 
96th March 1923. On examination externally the buttocks were found saponified and 
internally the mesentery and omentum. The girl was robbed of her silver ornaments 
and thrown into the well about 10 days ago. 


Pathological Examination.—In these cases pieces of saponified tissues, viz. muscle, 
mesentery, omentum, and liver, were sent to the Pathological Department of the King 
George’s Medical College for section cutting and examination. Dr. Mukarji, Reader in 
Pathology, furnished me with the following report :— 


“Microscopically the tissues appeared to be yellowish-white, disintegrated masses. 
Under the microscope no definite structure was seen, but masses of circular crystals 
and round bodies about three times the diameter of a red blood cell were detected. 
When treated with xylol most of the above were dissolved leaving a hazy round outline. 
In all probability the round bodies consisted of neutral fat and soap.” 


Chemical Analysis——The following results of analysis were obtained in the labo- 
ratory of Mr. D. N. Chatterji, Chemical Examiner for the United and Central Provinces 
at Agra :— 

Case No. 1: 


Pieces of saponified muscle, mesentery, fat and liver were removed from the body 
and placed in a bottle with rectified spirit. These were forwarded for chemical analysis. 
The fatty substance got completely dissolved in the alcohol. 

The total amount of fatty substance recovered from the alcohol at the time of 
analysis in November (about seven months after the post-mortem examination) was 63 
grammes. It was practically soluble in ether, and contained only traces of mineral 
matter. The other tissues on analysis were found to contain— 

Ash 5.6 per cent. 
Ethereal extract 53.4 per cent. 


The quantity of unsaponified matter in the fatty substance recovered from the 
preservative spirit and the other tissues was 2 per cent. 

Soap was present, but in a very small quantity; this soap was probably a lime 
soap. Most of the adipocere consisted of free fatty acids, viz. stearic and palmitic acids. 
No ammonia was present. The ash from the tissues contained lime, soda and potash 
compounds. 


Case No. 2: 


Pieces of saponified buttock and mesentery were sent for chemical analysis pre- 
served in rectified spirit. 

The following is the result of analysis made in July 1923 :— 

The total amount of fatty matter which was dissolved in the alcohol was 23.4 per 


cent. It contained only 0.2 per cent of mineral matter and 0.5 per cent of unsaponi- 
fiable matter. The results of the analysis of the tissues are :— 





33. Brit. Med. Jour., Vol I, 1917, p. 842. 
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Ash % Ethereal extract % Unsaponifiable matter % 
Buttock, 0.4 7.35 23.1 
Mesentery, 0.7 80.0 48.7 


No soap was found. The fatty matter obtained from the preservative spirit consisted 
of free fatty acids, viz. stearic and palmitic acids. No ammonia could be found. The 
ash from the tissues sent contained lime, soda and potash compounds. 


9. MUMMIFICATION 


The term, mummification, is 
applied to a peculiar desiccation 
of a dead body, whereby its soft 
parts shrivel up, but retain the 
natural appearance and even the 
features of the body. The skin is 
dry, leathery and rusty-brown in 
colour, and adheres closely to the 
bones. The odour is more like 
that of old cheese than that of a 
decomposed body. The imternal 
organs either disappear alto- 
gether, or blend together and get 
transformed into a thick mass of 
a dark-brown, dry _ substance, 
from which they cannot be sepa- 
rately distinguished. 


Mummification occurs in bodies 
buried in shallow graves in the 
dry, sandy soils of Rajputana, 
Sind, and Baluchistan, where 
evaporation of the body fluids is 
very rapid owing to hot, dry 
winds prevailing in the summer 
season. It is observed also in the 
bodies of newly born infants kept 
perched up on trees, or rafters 
of a roof, as also in those kept 
closed in steel trunks. Chronic 
arsenic or antimony poisoning is | 





Fig. 40-—A mummified body said to favour the process of 
(From a photograph lent kindly by mummification in dry, warm 
Dr. G. B. Sahay.) climates. 


Time of Mummification.—The time taken by a dead body to mummify 
is not exactly known, but it may be regarded as varying from three months 
to a year or two. 


The artificial method of mummifying or embalming dead bodies was 
known to the ancient Egyptians, and specimens of their mummies are to 
be found in the British Museum of London in a very well preserved condi- 
tion after thousands of years. At present it is resorted to in medical, schools 
and colleges to preserve dead bodies for the purpose of dissection by inject- 
ing solutions of arsenic, lead sulphide and ium ¢ the 
femoral artery or into the aorta. The process has sométimes to be adopted 
when dead bodies have to be taken from one country to another for ‘burial, 
and when the time taken in transit is so much as would ordinarily lead 
putrefaction. 
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TIME OF DEATH 


It is very important from a medico-legal point of view that a medical 
jurist should always be prepared to give an opinion as to the time which 
elapsed since death, when a body is brought to him for post-mortem exam: 
nation. The points to be noted in ascertaining the time are warmth or cool. 
ing of the body, the absence or presence of cadaveric hypostasis rigor mortis 
and the progress of decomposition. All these points have been discussed at 
full length, but it must be remembered that the conditions producing these 
changes vary so much in each individual case, that only an approximate 
time of death can be given. 


In addition to these, the time of death can be ascertained with some 
possibility from the degree of digestion of the stomach contents, and from 
the condition of the bladder and intestines as regards their contents, 


It has been ascertained by physiologists that a mixed diet containing | 
more of animal food and less of vegetable food as ordinarily taken bya. 
European leaves the stomach in four to five hours after it ‘is completely 
digested, while a vegetable diet containing mostly farinaceous food as usually 
taken by an Indian does not leave the stomach completely within six i 
seven hours after its ingestion. But this cannot always be relied upon in 
determining the time of death, inasmuch as the power of digestibility may 
remain in abeyance for a long time in states of profound shock ‘and coma, 
I have seen food in the stomach remaining undigested in persons who 
received severe head injuries soon after their meal and died within twelve 
to twenty-four hours afterwards. In one case the food consisting chiefly 
of rice and dal (pulse) remained in the stomach for about forty hours with. 
out undergoing digestion. It must also be remembered that the process of 
digestion in normal, healthy persons may continue for a time after death, 


In some cases the time of death may be calculatéd by examining whether 
the bladder or intestines are empty or not. Thus, in the case of an individual 
having been murdered in bed at night, one can state that the individual 
had lived for some time after going to bed if the bladder was found full 
of urine, since people usually empty their bladder before going to bed 
Similarly, one can give an opinion that the death occurred some time after 
he had got up in the morning if the large intestine was found empty of feed 
matter. | 


tance of property or in obtaining insurance money, when a particular person 
has. gone abroad and has not been heard of for a considerable time, or whe 
he is alleged to have been dead and the body is not forthcoming. nde 
sections 107 and 108 of the Evidence Act of India, if it is shown that a persea 
was alive within thirty years, and there is nothing to suggest the probability 





that the same person has not been heard of for seven years by those frietids 
and relatives who would naturally have heard from him had he been alive. 
But there is no legal presumption that he died at any particular time during 


the seven years. The onus of proving it lies on the person who asserts such 


be 


PRESUMPTION OF SURVIVORSHIP : 


€ question of presumption as to survivorship may arise in conn 
with the devolution and distribution of property, when two or more persdas 
ae al heirs of each other, lose their lives in a common disaster, sucha 
PD, quake, shipwreck, battle, conflagration, etc. Section 184 of the Law & 
roperty Act of England, 1925, provides that in all cases where two or 2 
persons have died in circumstances rendering it uncertain which of 
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survived the other or others, such deaths shall (subject to any order of the 
court), for all purposes affecting the title to property, be presumed to have 
occurred in order of seniority, and accordingly the younger shall be deemed 
to have survived the elder. It is, however, open to the parties interested to 
show by evidence in court that one in fact survived the other or others. 
The law of India does not recognize any presumption regarding the proba- 
bilities of survivorship among persons whose death is occasioned by one and 
the same cause, and the courts are influenced in establishing the survivor- 
ship in such cases by the facts and evidence, where available. In the absence 
of such evidence the following conditions may be taken into consideration 
in determining the question of survivorship with some reasonable 
certainty :— 


Injury.—Wounds, even if small and insignificant, inflicted on the vital 
organs or main blood vessels, are likely to produce death much earlier than 
injuries, even though extensive, inflicted on those parts of the body which 
are not vital. 


Age—Adults have the power of resistance against a common danger 
more than the young and the old, and it is, therefore, presumed that the 
former will survive the latter but much will depend on the mode of death. 


Sex.—Males, being stronger, are presumed to survive longer than 
females, but when there is a question of physical endurance females will 
live longer than males, as the former can withstand severe physical strain 
better than the latter. 


Constitution.—Vigorous and healthy individuals are ordinarily presumed 
to live longer than the weak and those debilitated from disease. 


Mode of Death.—The following modes of death should be particularly 
discussed :— 


* 

Drowning.—Females may be presumed to survive longer than males, 
as the former are more likely to faint from dread, which delays asphyxia. 
However, in cases where there has been a struggle for life, men being 
stronger will probably survive women, and those who know swimming 
will live longer than those who do not. In cases where bodies are recov- 
ered from water the presence of severe injuries is likely to be regarded 
as a plea against survivorship, and evidence of an attempt to save others, 
as. shown by the position of two bodies, will be strong proot of survivor- 
ship. * 


Suffocation.—In a common accident such as that occurring from the 
debris of a fallen roof, persons who have least injuries, and who are nearer 
the surface and consequently not buried deep under the debris, are pre- 
sumed to have died last. . 


Asphyxia from want of Oxygen or from Irrespirable Gases——Women 
consume less oxygen and are, therefore, supposed to live longer than men 
in an atmosphere containing a less amount of oxygen. Again, an indivi- 
dual will be required to consume more oxygen if he were to make a mus- 
cular effort to escape the danger, as he will be more liable to the danger 
than one who is inactive and makes no exertion. 


Starvation.—Fatty persons have a better chance of outliving the lean, 
as they can live on their fat for some time. Again, one deprived of food 
alone will live longer than one deprived of both food and water, as water 
alone enables a person to live for many days. In the case of children, 
adults and old people exposed to starvation, children will die first, then 
adults and lastly the old, as the old require less nourishment than adults, 
and adults less than children. In the same manner women consume J€ss 
food than men and can bear starvation longer and better. | 

10 
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Cold.—Ordinarily, adults are presumed to live longer than the young 
and the old, as the former endure cold better than the latter. Men gene- 
rally bear cold better than women, but this hypothesis should be modified 
by the amount and kind of clothing, the physical condition of the body, 
and the habit of using alcohol or other intoxicating drugs. 


Heat-—Adults do not bear heat so well as children and old people, and 
the former are, therefore, supposed to die before the latter if exposed: to a 
common danger of heat. 

Burns.—Children die sooner from the effects of extensive burns than 
adults, as the former are very susceptible to shock ; the same is true of old 
people as compared with adults. 


Delivery—When mother and child die during delivery without wit- 
nesses, there is a strong presumption that the mother survived the child 
but, if she died of hzemorrhage, it would be presumed that she died first, 
But it should be remembered that in cases of survivorship of a child it will 
be necessary to prove that the child was born alive. 


In addition to the above considerations, the medical man should note 
the presence of a degree of warmth, rigor mortis or decomposition to ascer- 
tain which died first, if several bodies meeting with death in the same 
accident were sent to him for post-mortem examination. 


CHAPTER VII 


e DEATHS FROM ASPHYAXTA 


Violent deaths resulting chiefly from asphyxia are: Hanging, Strangu- 
lation, Suffocation and Drowning. 


" HANGING 


Definition. Hanging is a form of death 
produced by suspending the body with a 
ligature round the neck, the constricting 
force being the weight of the body. The 
term, “ partial hanging”, is used for those 
cases in which the bodies are partially sus- 
pended or for those in which the bodies 
are in a sitting, kneeling, reclining, prone, 
or any other posture. In all such cases 
death is inevitable if there is enough force 
upon the ligature to constrict the neck. 


Nature of the Ligature used.—Any sub- 
stance that is available at the time of the 
impulse has been used by suicides as a 
ligature for hanging, e.g. a cotton, hemp 
or moonj rope of any thickness, newar, 
dhoti, saree, turban (safa), bed-sheet, 
Sacred-thread, neckerchief, neck cloth (du- 
patta), etc. When a material with which 
an individual is alleged to have been hang- 
ed is sent for medical examination the me- 
dical jurist should see if the mark on the 
neck corresponds with its thickness, and 
if it is strong enough to bear the weight 
of the body or the sudden strain. He 
should also note its texture and length, 
and after labelling it with some distinc- 
tive mark for future identification should 


return it in a sealed packet to the police 
constable who brought it. 





~The first symptoms are the. 
loss of power ‘and subjective sensations, 
such as flashes of light and ringing and his- 
sing noises in the ears. [bese are followed 
‘by loss of consciousness, which is so very 
rapid that hanging is regarded as a painless 
form of death. Owing to this rapid uncon- 
sciousness, an effort at saving oneself is not 
possible in accidental or suicidal hanging. 
In the case of judicial hanging convulsive 
movements of the limbs may be seen. Res- 
piration stops before the heart which May 
continue to beat-for about ten minutes. 


Causes of ‘Death 








Fig. 41—Suicidal Hanging. 






—l. Asphyria.—Ip_ most, 
eases this is the true cause of death: eatUTAis ‘usually situated above \ 
sion | 


the thyroid cartilage, and the effect of MS’ pressing thé négk in that sit 
is to force up the epiglottis and the root of the tongue against the posterior | 
wall of the pharynx. Hence the floor of the mouth is jammed against’ its ] 
roof, and occludes the air passages. whe Malthe | 
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2. Apoplery or Cerebral Congestion—This is due to congestion of the 
venous blood in the brain from compression of the large (jugular) veins 
completely blocked by the ligature passed round the neck. 


3. Combined Asphyxia and Apoplexy.—This is supposed to be the com- 
monest cause of death, as in most cases the air passages are not completely 
blocked by the ligature passed round the neck. 


4. Syncope—This results from pressure on the large arteries of the 
neck which prevents blood from going to the brain thus causing anzemia. 


5. Shock—This occurs from pressure on the pneumogastric nerves. 


6. Fracture or Dislocation of the Cervical_Vertebree—In judicial 
hanging, a sudden drop of five to seven feet according to the weight of the 
condemned person produces fracture or dislocation of the upper cervical 
vertebrae which, compressing or lacerating the spinal cord, causes instanta- 
neous death. Usually the first and second vertebrae are injured, but in a few 
eases the third and fourth vertebrae may be found fractured or dislocated, 


Fatal Period.—Death is almost instantaneous, if the cervical vertebre 
jare fractured as in judicial hanging. It may occur instantaneously or ra- 
pidly in cases of asphyxia, but usually in five to eight or ten minutes if the 
‘blocking of the air passages is partial only. Death is, as a rule, slow in 
cases of apoplexy. 


Treatment.—The-first and the most important thing to do is to_let the 
individual down, and to remove constriction of the neck by cutting: the 
ligature. Artificial respiration should then be used after pulling out the 
tongue, and Wiping the froth from the mouth and nostrils. -his_may he 
supplemented by ammonia vapour to the nose and tickling the fauces. Cold 
affusion may be applied to the head, and the galvanic battery may be used 
if the body is warm but if the body is cold warmth should be restored by 
friction and mustard plaster on the chest, abdomen and calves. If the 
patient is able to swallow, stimulants should be given by the mouth, othef- 
wise they should be given hypodermically or per rectum. It may be neces- 
sary to perform venesection to relieve distension of the right side of the 
heart and pulmonary circulation or cerebral congestion. The patient should 
be watched for some time after respiration has been established, as death. 
may occur from a relapse of the symptoms. “ 


, The secondary effects of hanging in subjects who have recovered, are 
sometimes hemiplegia, epileptiform convulsions, amnesia, dementia, bron-_ 
chitis, heemoptysis, cervical cellulitis, parotitis and retropharyngeal abscess. 
In August 1919, a Hindu woman, aged thirty, who hanged herself while under the’ 
influence of opium was cut down. On the 3rd day she died of meningitis. On post= 


mortem examination the brain and its meninges were congested and the Jungs were: 
congested and oedematous. 


Post-mortem Appearances.—These are external and internal. | 


_ External Appearances.—External appearances are those due to : the: 
ligature on the neck and those peculiar to the mode of death. ; 


Ligature-Mark.—This depends on the nature of the ligature used, and’ 
the time of suspension of the body after death. If the ligature be soft, and 
the body be cut down immediately after death, there may be no 
Again, the intervention of a thick and long beard or clothes on the neck 
may lead to the formation of a slight mark only. : 


f the Mark.—The mark is usually situated above the thyroid., 

ne Ie and the chin, and is directed obliquely up=, 
ward following ‘the line of the mandible (lOwer jaw) and interrupted at the: 
back, reaching the mastoid processes behind the ears. The. mark may be: 
found on or below the thyroid cartilage, especially in cases of partial sus-; 
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pension. It may also be circular if a ligature is first placed at the nape of 
the neck and then its two ends are brought horizontally forward and cross- 
ed, and carried upward to the point of suspension from behind the angle 
of the lower jaw on each side. The mark will be both circular and obli- 
que if a ligature is passed round the neck more than once. 


Character of the Mark.— 
The mark varies according to 
the nature of the material 
used as a ligature and the 
period of suspension after 
death. It is a superficial and 
broad mark, if a cloth or a 
soft rope is used; while it is 
well-defined, narrow and 
deep, if a firm string is used. 
The mark is a groove or fur- 
row, the base being pale, 
hard, leathery and parch- 
ment-like, and the margins 
red and congested. The. 
colour becomes  reddish-~ 
brown or chocolate brown if 
seen after some hours of sus- 
pension. Ecchymoses and 
slight abrasions in the groove 
are rare, but may be found, 
in some cases, e.g. in judicial } 
hanging. .Beehymoses dione 
have no significance as to 
whether hanging was caused 
during life or not, but ab- 
rasions with hemorrhage are 

Fig. 42.—Attempted Suicide by hanging. strongly suggestive of it hav- 

. ing taken place during life. 
Other Signs—The neck is found stretched and elongated, and the head 
is always inclined to the side opposite to the knot. The face is usually 
pale and placid, but may be swollen and congested if the body has been 
long suspended. The eyes are closed or partly open, and the pupils are 
usually dilated. The tongue is drawn in, or caught between the teeth, or 
protruded and bitten. It is usually swollen and blue, especially at the base. 
Bloody froth is sometimes seen at the mouth and nostrils. Saliva is often 
found running out of an angle of the mouth down on the chin and chest. 
This is a sure sign of hanging having taken place during life, as the secre- 
fion of saliva being a vital function cannet occur after death. The hands 
are often clenched, especially in violent hanging. Turgescence of the geni- 
tal organs generally occurs in both sexes from hypostasis. Seminal fluid 
is sometimes present at the urethral meatus, but it is not a diagnostic sign 
of hanging, as it has often been observed by me in those who suddenly died 
from mechanical violence, Fscape of urine and feeces is often found from 
relaxation of the sphincters; it is also of no diagnostic value, as it is seen 
in other forms of death. Post-mortem staining will be seen on the lower 
ae of the body if suspension has been continued for some time after 
eath. | : 
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‘has been suspended for a long time. 
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the platysma and sterno-mastoid, are likely to be ruptured only when con- 
siderable violence has been used in hanging. The inner and middle coats 
of the carotid arteries may be found lacerated with extravasation of blood 
within their walls, if there has 
been a sudden drop as in judicial 
hanging. Similarly, fracture or 
dislocation of the upper cervical 
vertebrae together with com. 
pression or laceration of the 
spinal cord may be noticed. In 
rare instances, the processes of 
the thyroid cartilage may be 
fractured, but the hyoid bone is, 
as a rule, not fractured. 


The epiglottis is frequently con- 
gested. The, mucous membrane 
of the trachea is found to be red 
and congested containing a fine 
bloody froth in some cases. Very 
rarely, it is found to be lacerated., 


‘In..the case of constriction oc- 
curring at the end of expiration 
the lungs are congested, oede- 
matous and exude bloody serum 
on being cut, but are pale if con- 


Fig. 43.—Front view showing a ligature striction occurred at the end 
mark of hanging in the neck and drib- € of 


bling of saliva from the right angle of inspiration. Sub-pleural ecchy- 
the mouth. moses are very rare. The right 
side of the heart, the pulmonary 
artery and vene cavee are full of dark fluid blood, and the left side is empty. 
e abdominal organs are usually congested. The brain is usually normal, 

but may be pale or congested according to the mode of death. 
Medico-Legal-Questions.—The medico-legal questions likely to arise in 

a case of hanging are— 


1. Whether death was caused by hanging. 
2. Whether the hanging was suicidal, homicidal or accidental. 


1. Whether Death was caused by Hanging.—In India, it is a common 
practice to kill a victim, and then to suspend the body from a tree or a rafter 
to avert suspicion. It is, therefore, necessary to find out if hanging was the 
cause of death in a suspended body. 


ahe presence of a ligature-mark alone is not diagnostic of death from 
hanging, inasmuch as, being a purely cadaveric phenomenon, it may be 
produced if a body has been suspended after death. Casper?! has illustrated 
by experiments that a mark similar to one observed in persons hanged alive 
can be produced if suspended within two hours or even a longer period after 
death. Besides, a similar mark may also be produced by dragging a body. 
along the ground with a cord passed round the neck soon after death. How- 
ever, one can safely say that death was due to hanging, if, in addition to 
the cord mark, there were trickling of saliva from the mouth, ecchymoses 
and slight abrasions about the ligature-mark, laceration of the intima of 
the carotid arteries with extravasation of blood within their walls and the 


post-mortem signs of asphyxia, and if there were no evidence of the signs 
of a struggle, fatal injuries, or poisoning. 








1. Forens. Med., Eng. Transl., Vol. H, p. 173. 
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2, Whether the Hanging was Suicidal, Homicidal or Accidental.— 
Hanging is usually suicidal. Of thirty-two cases of hanging that came under 
riy observation during a period of over six years, thirty were suicidal. One 
was suspended after murder and in the other there was presumption of 
homicide. 

Blindness or age is no bar to 
suicidal hanging. A blind man 
of seventy-five committed sui- 
cide by suspending himself 
from a branch of a tree in 
Lucknow. After chastisement 
or some other violence children 
are known to have committed 
suicide by hanging from shame 
or grief. A case occurred in 
Jubbulpore, where a Muslim 
lad, 12 years old, quarrelled 
with his elder brother one 
night, and committed suicide by 
hanging himself from the ceil- 
ing of his house the next day.* 
In his annual report for the 
year 1939, the Chemical Exa- 
miner, Madras, also reports a 
case in which a girl, aged ten 
years, committed suicide by 
hanging. Sometimes, hanging 
is adopted as a last resort, after 





Fig. Ee side view showing the Agature other forms of suicide, e.g. cut- 
mark of hanging in the neck and drib- : ° 
bling of saliva from the right angle of ting of the throat or ingestion 


of poison, have failed to pro- 
duce the desired effect. In 
December 1916, a Hindu girl, aged 16 years, first tock poison, then tried to 
cut her throat and lastly, gathering courage, hanged herself. 


Homicidal hanging, though rare, has been recorded. Usually more than 
one person are combined in the act, unless the victim is a child, or very 
weak and feeble, or is rendered unconscious by some intoxicating or nar- 
cotic drug. In a case where resistance has been offered, marks of violence 
on the body “Si marks of a struggle or footprints of several persons at or 
near the place of the occurrence are likely to be found. 


“Lynching” is the form of homicidal hanging which is confined to the 
Southern States of America. When a Negro is accused of having com- 
mitted some serious offence, e.g. rape upon a white girl, the mob get en- 
raged, take him from the police custody and hang him by means of a rope 
from a tree or some similar object. 


Accidental hanging is extremely rare. It has occurred among children 
during play while imitating judicial hanging, or among athletes who are in 
the habit of exhibiting hanging. 


ILLUSTRATIVE CASES 


the mouth. 





committed suicide by hangmg. Post-mortem examination show cchymest 
of the skin of the scrotum, especially on the left side and effusion of clotted bleed round 
about the left testicle, which appeared to have been crushed. There was a ligature 





2. Hindustan Times, Jan. 8, 1933, p. 3. 
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Fig. 45—Hanging: Ligature mark on the neck. 
(From a photograph kindly lent by Dr. H. S. Mehta.) 


mark between os hyoides and thyroid cartilage, interrupted at the back. There was 
no congestion or abrasion about its margins. Death was found to be due to forcible 
crushing of the left testicle, and the body was suspended after death. 


2. On June 14, 1946, the body of a Santhal male, aged 53 years, was sent to 
Dr. Gopi Ballabh Sahay, Civil Surgeon, Purulia, for post-mortem examination with a 
history that the body was found hanging by a rope and that his wife stated that the 
deceased committed suicide by hanging. Autopsy revealed no external injury except 
a continuous ligature mark across the middle of the neck. The tissues under the ligature 
mark were infiltrated with blood. Another dry, interrupted ligature mark was noted 
in the upper part of the neck, but there was no change in the tissues under it On 
further dissection extravasations of clotted blood were found in the subcutaneous tissues 
along the back of the left arm, both shoulder blades, back of the right forearm, front of 
the chest, front of the right thigh, back of the left leg and right buttock. ‘The windpipe 
was congested and contained the particles of undigested rice and dal as deep as the roots 
of the lungs, which were congested. He gave his opinion that the deceased was first 
belaboured with a blunt weapon on several parts of the body, and then an attempt was 
made to strangle him by passing a cord round the neck, but before this was effective, he 
died of suffocation from food particles choking the windpipe. These were vomited and 
sucked in the air-passages during a deep inspiratory effort. The dead body was then 
suspended by a rope to simulate suicide by hanging. 

Homicide.—1. A prisoner who had been sentenced to three years’ hard labour was 
being brought from Scona to Patiala Central Jail escorted by an elderly police constable. 
On the way the prisoner struck the constable on the head with the handcuffs on his 
wrists with the result that he fell down unconscious. The prisoner then took the key 
of the handcuffs from the constable’s belt and set himself free. He then tied a turban 


round the constable’s neck and hanged him from a branch of a tree-—Times of India, 
September 8, 1937. 


2. A girl, aged 18, was found hanging from the parapet of a bridge over a stream 
in a kneeling posture. She was 3-5 months pregnant. The girl was pregnant by a man, 
aged 23, who had tried to poison her by the contents of a so-called Indian “ poison 
bladder” which contained in one 2 cc. ampoule 0.3 gm. of hydrocyanic acid in solution. 
The girl inhaled the acid and immediately suffered from sickness and vomiting. 
knot in the rope was made in the same way as that of the halter of the cows at the 
accused’s home. The accused confessed that he had wound round the girl’s neck. the 
rope he had previously prepared and pushed her from the bridge and fastened the rope 
to the parapet—W. Schwarzacher, Beitr. Gerichrl. Med., 1931, XI, 48-53; abstr.: Deuis, 


Zeits. f. ot ges. gerichitl Med., 1932, XIX, 27; Med.-Legal and Criminolog. Rev., Jan. 
1933, p. 85. 


ut 
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8. After terrorizing a rich merchant in village Dholera the robbers removed all 
eash and ornaments, burnt the account books and hanged the merchant from the ceiling 
of the roof of the house where he was found dead.—Leader, April 29, 1934. 


The following case came under my notice in which there was presumption of 
homicide :— 

On the night of October 23, 1910, a Hindu male went to sleep on a charpoy, aftér 
taking his evening meal. The next morning he was found dead in his bed. At the 
necropsy saliva was seen trickled down the right angle of the mouth and an oblicue 
ligature mark was seen in the upper and front part of the neck from ear to ear with 
congestion in the internal organs. It was presumed that some one entering the house 


passed a cord round his neck and pulling up the head, gave it a downward jerk while 
the deceased was in sound sleep. 


A Case of Lynching—A mob of about a thousand persons including women and 
children burst into the country gaol at Princes Anne, Maryland, defying a barrage of 
tear gas and the truncheons of twenty police, and carried off a negro who was accused 
of assaulting an aged white woman. He was stripped of all his clothes, a rope was tied 
round his neck, and he was dragged through the town behind a motor car with the 
mob howling and cursing him. Then he was hanged from a tree next to the Judge’s 
house. Later, petrol was poured over the body and it was burnt in a public square.— 
Leader, Nov. 27, 1933. 


A case of lynching also occurred in Ratlam on May 14, 1949. Three coolies, who 
were walking about in a street, were accused by a nervous pedestrian of being involved 
in child-kidnapping for human sacrifice. Hence a yelling crowd of people fell upon 
them. One was stoned to death, the second was hanged by his legs like a stricken pig 
and the third was trussed up and also hanged like an animated bundle of rags; Iater 
they were slowly burned to death.—Blitz, Sep. 13, 1949. 

Accident.—1. In order to punish her child a woman tied the arms above the elbows 
with a stocking fixed to a string, which in turn was fixed to a ring in the wall of a 
dark closet. At the end of three hours the child was found dead, having been suspended 
by the string, as the stocking accidentally slipped up round the throat and constricted 
it—_R. v. Montagne, Dublin Assizes, 1892. 

2. A tragic case of accidental hanging occurred in a village near Silao, twenty 
miles from Patna, during a mock trial for Mahatma Gandhi’s murder staged by boys. 
A boy representing Gandhiji was hit with a stick, and was considered as assassinated 
Another boy, playing the judge, sentenced to hanging the boy who had taken the role 
of Godse. The boy was actually hanged to death on a tree——Times of India, April 3, 


1950, p. 7. 
STRANGULATION 


Definition.—Strangulation is a violent form of death, which results from 
constricting the neck by means of a ligature without suspending the body. 
It is called throttling, when constriction is produced by the pressure of the 
fiers upon the throat. Strangulation may also be brought about by com- 
pressing the throat with a foot, knee, elbow, or some other solid substance. 


A form of strangulation, known as Bansdola, is sometimes practised in 
Northern India. In this form one strong bamboo or lathi (club) is placed 
across the throat, and another across the back of the neck. These are 
strongly fastened at one end; a rope is passed round the other ends, which 
are bound together, and the unfortunate victim is squeezed to death. The 
throat is also pressed by placing a lathi (club) or bamboo across the front 
of the neck and standing with a foot on each end of the lathi or bamboo. 


In the case of K. E. v. Jeevan and Cheda charged under section 302, LP.C., with 
having murdered one Duja, 25 years old, it was proved in evidence that Jeevan threw 
down Duja and put a stick on his neck, each of the accused pressing it down with his 
foot at either end till Duja was dead.* 

On the 16th April 1927, one Khemkaran was lying on a charpoy (bedstead) when 
one Mansa thrust a stout piece of bamboo, about four feet long, forming the bottom 
part of a yoke, under the wood of the charpoy on one side. He had this length of a 
bamboo pressed against Khemkaran’s throat and kept it down at the other end with 
his foot till death. He then threw the body inte a well.* 

On August 30, 1934, one Wanarse of a village, known as Humagaon, District Satara, 
who was suspected to have set fire to Mahangade’s house, was seized and made to lie flat 


3. All. High Court Criminal Appeal No. 197 of 1923. 
4. K. E. v. Mansa, Chief Court of Oudh, Crim. App. No. 461 of 1927. 
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on the ground ; a bamboo stick was placed across his neck and Mahangade and Bhilare 
stood on either end of the stick till the man was strangled to death. The body was 
then taken to another village where it was weighted with stones and thrown into a 
disused well.4 


Symptoms.—If the windpipe is compressed so suddenly as to occlude the 
passage of air altogether, the individual is rendered powerless to call for 
assistance, becomes insensible and dies instantly. If the windpipe is not 
completely closed, the face becomes cyanosed, bleeding occurs from the 
mouth, nostrils and ears, the hands are clenched and convulsions precede 
death. As in hanging, insensibility is very rapid, and death is quite pain- 
less. 


Causes of Death.—Death is usually due to asphyxia, but it may be due 
to other causes as in hanging, viz. cerebral congestion or apoplexy, asphyxia 
and apoplexy combined, or shock. Very rarely, the cervical vertebree may 
be fractured. 


Treatment.=This is hardly necessary, as most cases are homicidal, but 
in a case of necessity the constriction of the neck should be removed, and 
artificial respiration should be started at once. This may be assisted by the 
application of ammonia to the nostrils, and galvanism or inhalation of oxy- 
gen. Venesection should also be resorted to, if necessary. Hot bottles 
may be applied to the body, if it is cold. If no serious injury has occurred 
to the neck, the prognosis is favourable provided the treatment is adopted 
within five minutes... After recovery the patient may die from any of the 
secondary complications, such as convulsions, paralysis, lesions of the larynx 
and lungs, or from abscesses. — — 


Post-mortem Appearances.—These are external and internal. 


External Appearances.—The external appearances are those due to the 
constricting force applied to the neck, and those due to asphyxia. 


Appearances on the Neck.-These vary according to the means used. 


1. Ligature-Mark.—This. is a well-defined and slightly depressed mark 
corresponds” roughly to the breadth of the ligature, usually situated low 
down in the neck below the thyroid cartilage, and encircling the neck hori- 
zontally and completely. The marks are multiple if the ligature is twisted 
several times round the neck. The mark may be oblique as in hanging, if the 
victim has been dragged by a cord after he has been strangled in a recumbent 
posture, or if the victim was sitting and the assailant applied a ligature on 
the neck while standing behind him, thus using the force backward and 
upward. The base of the mark, which is known as a groove or furrow, is 
usually palé with reddish and ecchymosed margins. It becomes dry, hard 
and parchment-like several hours after death, if the skin has been excori- 
ated. Very often there are abrasions and ecchymoses in the skin adjacent 
to the mark. In some cases the mark in the neck may not be present at 
all, or may be very slight, if the ligature used is soft and yielding, and if it 
is removed soon after death. 


A Mahomedan boy, aged 15 or 16 years, was strangled to death by means of a loin 
cloth (dhoti) tied round the neck on the 19th December 1925. At the post-mortem 
examination held on the next day at 12 noon I found no ligature mark round the neck, 
but found effusion of blood in the soft tissues along the front of the trachea, the mucous 
membrane of which was congested and covered with froth. 


cmadt_the fingers are used (throttling) marks of pressure by the thumb 

gers are usually found on either side of the windpipe. The thumb. 
mark is ordinarily higher and wider on one side of the front of the neck, 
and the finger marks are situated on its other side obliquely downwards and 
outwards, and one below the other, but are sometimes found clustered to-. 








5. Times of India, March 6, 1935. 
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Fig. 46.~Strangulation: Piece of cloth twisted round the neck. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 





Fig. 47—Strangulation: Ligature mark seen on the neck after the removal of the cloth. 
(From a photograph lent kindly by Dr. H. S. Mehtz.) 


gether, so that they cannot be distinguished separately. These marks look 
like soft, red bruises, if examined soon after death, but they look brown, 
dry and parchment-like sometimes after death. The position of these marks 
may definitely indicate whether the left or right hand was used, as also 
the size of the hand. Crescentic marks produced by the finger nails are 
occasionally present, if the finger tips are pressed deeply into the soft tissues 
of the neck. When both hands are used to grasp and compress the throat, 
the thumb mark of one Hand and the finger marks of the other hand are 
usually found on either side of the throat. Sometimes, both thumb marks 
are found on one side and several finger marks on the opposite side. Ef the 
throat is compressed between two hands, one being applied to the front and 
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the other to the back, bruises and abrasions may be found on the front of 
the neck, as well as on its back. 





Fig. 48.—Strangulation: Ligature marks on the neck. 


_Besides these marks, there may be abrasions and bruises on the mouth, 
nose, cheeks, forehead, lower jaw or any other part of the body, if there 
has been a struggle. Similarly, fractures of the ribs and injuries to the 
thoracic and abdominal organs may be present, if the assailant kneels on 
the chest or abdomen of his victim while pressing his throat. 


In the case of throttling of one Hindu, Din Dayal, aged about 40, of Police Station 
Mohanlalganj, on or about the 18th day of December 1926, I found at the autopsy blood 
issuing from the mouth and nostrils, eight bruises and abrasions on both the sides of 
the thyroid cartilage, and two contused wounds, three lacerated wounds and _ thirty 
bruises on various parts of the body, especially the face, head and chest. The second 
and third ribs on the left side, the second to the tenth ribs on the right side, and the 
sternum were fractured. The third phalanx of the left middle finger was also fractured. 
There were three lacerations across the front of the left lung below its apex, and four 
contusions at the root of the right lung. There was a contusion of the right auricle in 
front, and a contusion of the right ventricle in the middle on its front. There was a 
laceration of the aorta at its commencement from the heart. There were five lacerations 
on the right lobe of the liver, which was otherwise normal. 


3. If a stick or a foot is used, there is a bruise in the centre of the front 
of the neck, generally across the windpipe, corresponding in width to the 
substance used. There will be a similar mark on the nape of the neck, if 
two sticks are used. In such a case severe local injury will be evident. 


Appearances, due to Asphyxia.—The.face is swollen and cyanosed, and 
marked with petechie. The eyes are prominent and open. In some cases 
they may be closed. The conjunctive are congested, and the pupils are 
dilated. The lips are blue. Bloody foam escapes from the mouth and nos- 
trils, and sometimes pure blood issues from the mouth, nose and ears, espe- 
cially if great violence has been used. The tongue is often swollen, pro- 
truding and dark in colour, and occasionally bitten by the teeth. The hands 
are usually clenched. The genital organs may be congested and Yhere™ma 


be discharges of urine, T#e€s and seminal fluid. 
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Internal Appearances.—There is extravasation of blood into the sub- 
cutaneous tissues under the ligature mark or finger marks, as well as in 
the adjacent muscles of the neck, which are usually lacerated. Sometimes, 
there is laceration of the sheath of the carotid arteries, as also of their inter- 
nal coats with effusion of blood into their walls. The cornua of the hyoid 
bone may be fractured, but fracture of the cervical vertebre is extremely 
rare. 





Fig. 49.—Throtiling: Finger marks on the neck and upper lips and nostrils. 


(From a photograph lent kindly by Dr. H. S. Mehta.) 

A Hindu male, aged 40 years, resident of Budayun District, was murdered by 
violent pressure on the neck and chest. Among several injuries inflicted on the body 
there was an extensive bruising of the larynx and trachea with fracture of the right 
cornu of the hyoid bone.§ 
The hyoid bone was also fractured in the case of a boy, 5 years old, who was 
strangulated with a piece of cloth tied round the neck with two knots in it for the sake 
of gold and silver ornaments.? . 





6. K. E. v. Premsing and Mohansing, Al. High Court Cr. App. No. 796 of 1923. .. 
7. K. E. v. Shiamlal, All. High Court Cr. App. No. 175 of 1923. 
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In a case of strangulation, 
which occurred on the 16th 
September 1915, I found a frac- 
tured dislocation of the first and 
second cervical vertebrz toge- 
ther with the usual cord-mark. 
In addition to these injuries, the 
right humerus, the left femur, 
and the first and second ribs of 
both sides were fractured. The 
fracture~dislocation of the spine 
was either caused by forcibly 
twisting the neck during the act 
of strangulation, or by a violent 
blow with a blunt weapon across 
the nape of the neck. 


In another case in which a 
man was murdered by pressure 
on his neck with a stout lathi 
the hyoid bone was fractured 
and the first and second cervical 
vertebree were fractured and 
dislocated.§ 

The larynx and trachea 
are congested, and contain 
frothy mucus. The cartilages 
of the larynx or the rings of 
the trachea may he frac- 
tured, when considerable 
force is used. 

It should be noted here 
that the hyoid bone is not, as a rule, fractured by any other means than by 
strangulation, although the larynx and trachea may, in rare cases, be frac- 
tured by a fall. Jungmichel® reports the case of a labourer who fell from 
a roof and sustained a longitudinal fracture of the thyroid cartilage, a frac- 
ture of the left ramus of the mandible and a compound fracture of the left 
humerus. Chatterji?° relates the case of a boy, aged 10 years, who fell from 
a chair, striking his neck against the back of the chair, and sustained a small 
rupture at the posterolateral aspect of the trachea on the left side at its 
junction with the cricoid cartilage. 


The lungs are usually congested, showing the appearance of red hepati- 
zation and exuding dark fluid blood on section. They may show emphyse- 
matous patches on their surface due to the rupture of the air-vesicles. The 
bronchial tubes usually contain frothy, bloody mucus. The right side of 
the heart is full of dark fiuid blood, and the left empty. The right ventricle 
is found contracted and empty like the left, if the heart has continued to 
beat after the stoppage of respiration. Sometimes, both the cavities are 
found full, if the heart stopped during diastole. The abdominal organs are 
darkly congested. The brain is also congested. 


Medico-Legal Questions.=The., questions that are raised in a court of 
law in connection with strangulation are— 


1_..Whether death was caused by strangulation. 
2. Whether the strangulation was suicidal, homicidal or accidental. 





Fig. 50.—Throttling: Finger marks on the neck 
and face. 





8. All. High Court Criminal Appeal No. 281 of 1923. 
9. Medizinische Klinik, Feb. 8, 1929, p. 219; Jour. Amer. Med. Assoc., May 4, 1929, 


p. 1,565. . 
10. Calcutta Med. Jour., Sept. 1925, p. 66. 


STRANGULATION 159 


1. Whether Death was caused by Strangulation.—No inference should 
be drawn simply from a ligature mark, for it may be indistinct or absent, 
if a soft ligature like silk is used, and 
may be produced by the application 
of a ligature to the neck even after 
death. A similar mark may be pro- 
duced by a collar or neck band worn 
loosely round the neck when it com- 
presses the tissues which are swollen 
and distended by putrefaction. 


The natural folds of the skin especi- 
ally of a stout person rarely produce 
marks on the neck which may look 
like those found after strangulation. 


Abrasions and finger marks may 
be produced on the neck by a person 
gasping for air in an intoxicated 
condition or in an epileptic or hyste- 
rical ft. 


EO—eome to the conclusion that 
death was due to strangulation it is 
necessary, therefore, to note the 
effects of violence in the underlying 
P 9: "the ecnure EMtusion © f Blood tissues in addition to the ligature 

tissues. mark or bruise marks caused by the 
fingers or by the foot, 
knee, ete, and other 
appearances of death from 
asphyxia. At the same 
time the possibility of 
other causes of death 
should be excluded. 


2. Whether the Stran- 
gulation” “was Suicidal, 
Homicidal or Accidental. 
—Suicidal strangulation 
is not very common, 
though sometimes met 
with. Jn. these cases some 
contrivance is always 
made to keep the ligature 
tight after insensibility 
. Supervenes. This is done 
by twisting a cord several 
times round the neck and 
then tying a knot, which 
is usually single and in 
front or at the side or 
back of the neck, by 
twisting a cord tightly by 
Fig. 52—Natural folds of the skin simulatin means of a stick, stone or 
G- ve-—Na olds or the Simawiating some other solid mate 
li . , . 
ee Tent Kindly by DHS Melts "all or by tightening. the 
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ends of a cord by tying them to the hands or feet or to a peg in a wall or ig 
a leg of a bed. In such cases injuries to the deep structures of the neck and 
marks of violence on other parts of the body are, as a rule, absent. 


_it_is not possible for anyone to continue a firm grasp of the throat after 
unconsciousness supervenes ; hence throttling by the fingers cannot possibly 
be suicidal, although Binner™ records the case of a woman, aged 40 years, 
who cotfimitted suicide by throttling. She was suffering from melancholia, 
and was found dead, crouched in her bed with both hands compressing her 
throat ; the elbows were supported on the knees, and the back leaned against 
the wall; there were marks of her finger nails on both sides of the throat. 


Homicidal strangulation is the commonest of the three forms. Usually 
there is a single turn of a ligature round the neck with one or more knots. 
Sometimes there may be more turns, in which case more ligature marks 
will be found on the neck. In addition to the ligature mark or finger marks 


there is a probability of evidence of a struggle, and marks of violence on the 
other parts of the body. 





~ 


Fig. 53—Throttling: The woman was murdered by throttling after her hands 
and feet were tied together. 


A person may be first rendered helpless by being bound, or rendered 
unconscious by blows on the head or by intoxicating drugs, and then stran- 
gled by a small amount of compression. In some cases strangulation and 
suffocation by closure of the mouth and nostrils may both be attempted. 


A case came under my observation in which one Mt. Dulari, aged 30 years, of 
Police ‘Station Mohanlalganj, was murdered by throttling on the night of the 25th 
February 1928, after her hands and feet were tied together with a piece of white cloth. 


_. In the case of King-Emperor v. Dhani Ram,12 charged under section 302, LP.C., 
with the murder of Ganeshi, it was brought out-in evidence that Dhani Ram, accused, 
took hold of a rough piece of wood, about 33” long and 2” or more in diameter, and 
struck Ganeshi with it. Ganeshi fell down. He then put the wood across the neck 
of Ganeshi and stood on it until he died of strangulation. 


Mt. Sukhdevi and Angun 18 were convicted under section 302, ILP.C., of the offence 
of having committed murder by causing the death of Pancham, the husband of Mt 
Sukhdevi. At the trial Angun confessed that on the night of the 20th May 1921, he 


went to the house of Mt. Sukhdevi, with whom he was carrying on an intrigue, when 


he found Pancham lying drunk in the court-yard. They took him into the room (kotari) , 
and Mt Sukhdevi sat on his chest and held both his hands while he pressed the throat 
with a brick. . 


iy 
o 


a 
ll. Zeitschr. f. Med.-Beamte, 1888, i, pp. 364-368; Dixonmann, Forensic Med. and. 
Toxic., Ed. VI, p. 175. PP 


12. Chief Court of Oudh Crim. App. No. 650 of 1927. 
13. Oudh Jud. Commissioner’s Court, Crim. App. No. 414 of 1921. 
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Sometimes, a ligature is passed round the neck and over the body, and 
then tied to the hands and feet to simulate suicidal strangulation. In such 
cases the manner of tying should be examined carefully to see, if it could 
have been done by a suicide. A ligature is occasionally placed round the 
neck after throttling to simulate suicide, but on removal of the ligature 


finger marks on the throat accompanied by injuries to the deeper structures 
will be visible, thus suggesting murder. 
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Fig. 54—Feigned Strangulation caused by the application to the neck of the juice 
of a marking nut. 


Lastly, it must be borne in mind that strangulation may be committed | 
without any noise or disturbance ; even if other persons are in close vicinity, 
they may not be aware of the act. 


Homicidal strangulation is sometimes feigned by an individual, who 
wishes to bring a false charge against his enemy, or wishes to 
himself after he has embezzled some money entrusted to his charge. Hys- 


terical women sometimes feign it without any obvious motive whatsoever. 
11 


4 


i 
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On or about the 9th November 1926, Mt. Masuman reported to the Sub-Divisional 
Magistrate of Mohanlalgan), District Lucknow, that her husband had attempted to 
murder her by strangulation. On examination I found bruise-like marks on both sides 
of the front of the neck. The skin reund about these marks was inflamed and covered 
with tiny blisters. She had simular marks on the palms and tips of the fingers. On further 
examination these were found to have been caused by the application of the juice of 


a marking nut (see Fig. 54). 

Accidental strangulation is rare, but it may occur when an article of 
clothing, a neck band or a cord is tightly drawn round the neck all of a 
sudden. This may occur in an epileptic or an intoxicated person who may 
be helpless in extricating himself from such tight encirclement of the neck. 
It may also occur when a string used in suspending a weight on the back 
should slip from across the forehead and compress the neck. This is easy 
to conjecture, if the body has not been disturbed after death. Children 
may also be accidentally strangled by a window blind cord or string encir- 
cling the neck too tightly during play. 


Differences between Hanging and Strangulation.—The differences be- 
tween hanging and strangulation are given below in a tabulated form :— 


Hanging Strangulation 








. Mostly homicidal. 


* 1. Mostly suicidal. 
: . Ligature mark, horizontal or trans- 


2. Ligature mark, oblique, non-conti- 





nuous, placed high up in the neck 
between the chin and the larynx, the 
base of the groove or furrow being 
hard, yellow and parchment-like. 
3. Abrasions and ecchymoses round 
about the edges of the ligature mark, 
rare. 
4. Subcutaneous tissues under the mark, 
- ~white, hard, and glistening. 
5. Injury to the muscles of the neck, 
“ rare, 
6. Carotid arteries, internal coats rup- 
- tured in violent cases of a long drop. 
7. Fracture of the larynx and trachea, 
very rare and that too in judicial 
hanging. 
8. Fracture-dislocation of the cervical 
~“vertebree, common in judicial hang- 


ing. 
9. Scratches, abrasions and bruises on 
~~the face, neck and other parts of the 
body, usually not present. 


RO Ft 


verse, continuous, low down in the 
neck below the thyroid, the base of 
the groove or furrow being soft and 
reddish. 


3. Abrasions and ecchymoses round 
about the edges of the ligature mark, 
common. 

. Subcutaneous tissues under the mark, 
ecchymosed. 
Injury to the muscles of the neck, 
common. 


. Carotid arteries, internal coats ordi- 
narily ruptured. 

Fracture of the larynx and trachea, 
often found. 


It oO Ct eB 


8. Fracture-dislocation of the cervical 
vertebrae, rare. 


9. Scratches, abrasions and bruises on 
the face, neck and other parts of the 
body, usually present. 





, 


face of the lungs, not present. ’ face of the lungs, may be present. 


ILLUSTRATIVE CASES 


Suicide—1. A Hindu lunatic in a jail strangled himself by passing two 
coils of stout thread around his neck, attaching the ends securely to his wrists and then 
extending his arms to the utmost limit. This occurred during ten minutes when his 
attendant was absent—Surgeon-General Francis, Med. Times and Gaz., Dec. 2, 1876, 
p. 634. 


or three : 


10. Face, usually pale and no petechie. 10. Face, congested, livid and marked 
oo with petechiz. 
| 11. Neck, stretched and elongated in | UL. Neck, not so. 
f fresh bodies. ' 
12. External signs of asphyxia, usually | 12. External signs of asphyxia, very well 
-~~-not well marked. - marked. 
13. Bleeding ‘from the nose, mouth and | 13. Bleeding from the nose, mouth and 
ears, very rare. ears, may be found. 
14. Saliva, running out of the mouth 14. Saliva, no such running. 
~-—€own on the chin and chest. 
\J5. Emphysematous patches on the sur- 15. Emphysematous patches on the sur- 


4 
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5, A woman in Madras nearly succeeded in strangling herself by means of her long 
hair—Chevers, Med. Juris., Ed. Ill, p. 589. 


Homicide.—I quote the following cases from my note-book :— 


1. On October 14, 1912, a Hindu boy, aged 13 years, resident of Agra, was murdered 
for the sake of his gold ear-rings and a dhoti was tied round his neck. Autopsy revealed 
finger marks on both sides of the windpipe with ecchymosis of blood in the soft tssues 
and signs of asphyxia. In this case the Sub-Inspector of Police propounded a very queer 
theory that the image of the murderer would have been impressed on the lenses, and 
he requested that the eyeballs should be preserved. I need not say that he never came 
to trace the culprit by examining the eyes even though they had been preserved for six 
months. 
2. In December 1917, Mt. Munia, aged 60 years, was said “to have been dead of 
compression of the throat with pincers”. On examination two bruises were seen on the 
front of the neck with extravasation of blood underneath in the soft tissues, viz. one, 
1” x 4’, across the right side of the neck 2’ to the right of the middle line, and the other, 
47’ x 4", across the left side of the neck 2’ below the angle of the left lower jaw. 


3. On November 17, 1918, the body of a Hindu male, 30 years old, was found tied 
up in a steel box lying near the Iron Bridge in Lucknow. At the post-mortem examina- 
tion the face was found flushed, the eyes were closed and congested, and the lips were 
blue. A transverse, brownish, hard and parchment-like ligature mark, 4’ broad, was 
found encircling the neck and passing over the windpipe. There were abrasions about 
the margins of the mark. A similar mark, 5/’ x 3/7 was detected across the left side of 
the neck above, the first mark and a third mark, 2’ x 3/’, was seen 1/” below the second 
mark. The larynx and trachea were congested. The lungs were congested and exuded 
dark, fluid blood on section. The left-chamber of the heart was empty and the right 
was full of dark fluid blood. The body was identified to be that of a Brahmin of Hardot 
by the head that had been preserved and four persons were prosecuted for having killed 
him by strangulation. 

4, On the 11th December 1918, the body of Sarju, 50 years old, was forwarded to 
the King George’s Medical College Mortuary with a report from the Station Officer of 
Police-Station Goshainganj, that he was murdered by dacoits. At the post-mortem 
examination I found bruises on both sides of the windpipe and fractures of the rings of 
the trachea in its upper part. There was extravasation of blood in the muscles of the neck 
in front. Blood was also found issuing from the mouth and nostrils. 


5. A Hindu widow, 70 years old, was seen sitting at her door between 8 am. and 
9 am. on July 25, 1921. At noon she was found dead in her house with a twisted moonj 
cord, 82 inches long, tied round the neck. At the autopsy no cord mark was seen on the 
neck, but two finger marks, each 3’” « 3’’, were found on each side of the windpipe with 
extravasation of blood in the underlying tissues. The lining membrane of the windpipe 
was congested with hemorrhagic points and was covered with frothy mucus. The left 
second and third ribs were fractured. I gave the opinion that the deceased died of 
asphyxia due to throttling, and the cord was tied round the neck probably to simulate 
suicide. 

6. On the 7th September 1921, the body of a Hindu girl, aged 13 years, was found 
covered with mud and a dhoti tied round the neck. Post-mortem examination revealed 
a fracture of the right parietal and temporal bones and a soft depressed ligature mark, 
3" broad, encircling the neck in its middle with extravasated blood in the underlying 
soft tissues, especially the front of the windpipe, which was found congested. There 
were also small bruises, about the angles of the mouth. 


7. On the 19th December 1924, the body of Mt. Kailasha, 50 years old, of Police 
Station Goshainganj, was found strangled with a dhoti (loin cloth) round the neck. On. 
examination two incised wounds were found on the face. There were several bruises 
on both sides of the throat with extravasation of blood in the soft tissues. It appeared 
that she was struck with a sharp cutting weapon, and thrown down. She was then 
throttled, and the cloth was tied round the neck afterwards. 


8. On the night of the 19th March 1926, Swami Kundana Nand Rishi, about 40 
- years old, was found murdered by compression of the throat by means of a’ heavy iron 
beleha, 25/7’ long and 3’ to 4’ in diameter. At the autopsy an incised wound, 15” x 3”, 
was found obliquely across the inferior jaw below the chin and exposing the bone. 
There were three bruises, varying from 3/ to 4’ by 4/ ta 13", across the upper part 
of the middle of the neck in front. ‘There were some bruises on the face. The thyroid 
cartilage and the upper two rings of the trachea were fractured. There was also effusion 
of clotted blood in the muscles of both sides of the neck im front. 


9. At 11 am. on the 21st April 1926, I held a post-mortem examination on the body 
of Mt. Maharania, aged 40 years, and resident of Police-Station Malihabad. Blood was 
issuing from the mouth and nostrils. There were small bruises with crescentic scratches 

on both sides of the throat. Three upper rings of the trachea were fractured. 
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t the 9th November 1926, Mt. Masuman reported to the Sub-Divisional 
Magistate ape Mobanlaleany, District Lucknow, that her husband had attempted to 
murder her by strangulation. On examination I found bruise-like marks on both sides 
of the front of the neck. The skin round about these marks was inflamed and covered 
with tiny blisters. She had similar marks on the palms and tips of the fingers. On further 
examination these were found to have been caused by the application of the juice of 


a marking nut (see Fig. 54). 

Accidental strangulation is rare, but it may occur when an article of 
clothing, a neck band or a cord is tightly drawn round the neck all of a 
sudden. This may occur in an epileptic or an intoxicated person who may 
be helpless in extricating himself from such tight encirclement of the neck. 
ft may also occur when a string used in suspending a weight on the back 
should slip from across the forehead and compress the neck. This is easy 
to conjecture, if the body has not been disturbed after death. Children 
may also be accidentally strangled by a window blind cord or string encir- 
cling the neck too tightly during play. 


Differences between Hanging and Strangulation—The differences be- 
tween hanging and strangulation are given below in a tabulated form :— 


| 
Hanging Strangulation 


1. Mostly suicidal, ' 1. Mostly homicidal. 
2. Ligature mark, oblique, non-conti- , & Ligature mark, horizontal or trans- 








nuous, placed high up in the neck verse, continuous, low down in the 
between the chin and the larynx, the neck below the thyroid, the base of 
base of the groove or furrow being the groove or furrow being soft and 
hard, yellow and parchment-like. reddish. 

3. Abrasions and ecchymoses round 3. Abrasions and ecchymoses round 
about the edges of the ligature mark, | about the edges of the ligature mark, 
rare. common. 

4. Subcutaneous tissues under the mark, 4. Subcutaneous tissues under the mark, 
white, hard, and glistening. ecchymosed. 

5. Injury to the muscles of the neck, 0. Injury to the muscles of the neck, 
rare, common. 

6. Carotid arteries, internal coats rup- 6. Carotid arteries, internal coats ordi- 
tured in violent cases of a long drop. narily ruptured. 

7. Fracture of the larynx and trachea, 7. Fracture of the larynx and trachea, 
very rare and that too in judicial often found. 
hanging. 

8. Fracture-dislocation of the cervical 8. Fracture-dislocation of the cervical 

' vertebrae, common in judicial hang- vertebrae, rare. 
ing. 

9. Scratches, abrasions and bruises on 9. Seratches, abrasions and bruises on 

' ‘the face, neck and other parts of the the face, neck and other parts of the 
body, usually not present. body, usually present. 

10. Face, usually pale and no petechiz, 10. Face, congested, livid and marked 


- with petechias, 
li. Neck, stretched and elongated in 11. Neck, not so. 


fresh bodies. 

i2. External signs of asphyxia, usually . 12. External signs of asphyxia, very well 
not well marked, | marked. 

13. Bleeding from the nose, mouth and | 13. Bleeding from the nose, mouth and 
ears, very rare. ears, may be found. 


14. Saliva, running out of the mouth 14, Saliva, no such running. 
down on the chin and chest. | 
15. Emphysematous patches on the sur- 15. Emphysematous patches on the sur- 


face of the lungs, not present. face of the lungs, may be present. 
neater ernennnnnener ey HE present. 


ILLUSTRATIVE CASES 
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2. A woman in Madras nearly succeeded in strangling herself by means of her long 
hair.—Chevers, Med. Jurzs., Ed. IIT, p. 589. 


Homicide.—I quote the following cases from my note-book :— 


1. On October 14, 1912, a Hindu boy, aged 13 years, resident of Agra, was murdered 
for the sake of his gold ear-rings and a dhoti was tied round his neck. Autopsy revealed 
finger marks on both sides of the windpipe with ecchymosis of blood in the soft tissues 
and signs of asphyxia. In this case the Sub-Inspector of Police propounded a very queer 
theory that the umage of the murderer would have been impressed on the lenses, and 
he requested that the eyeballs should be preserved. I need not say that he never came 
to trace the culprit by examining the eyes even though they had been preserved for six 
months. 


2. In December 1917, Mt. Munia, aged 60 years, was said “to have been dead of 
compression of the throat with pincers”. On exammation two bruises were seen on the 
front of the neck with extravasation of blood underneath in the soft tissues, viz. one, 
1” x 3’, across the right side of the neck 2/’ to the right of the middle line, and the other, 
4 & 4", across the left side of the neck 2’” below the angle of the left lower jaw. 


3. On November 17, 1918, the body of a Hindu male, 30 years old, was found tied 
up in a steel box lymg near the Iron Bridge in Lucknow. At the post-mortem examina- 
tion the face was found flushed, the eyes were closed and congested, and the lips were 
blue. A transverse, brownish, hard and parchment-like ligature mark, 4’ broad, was 
found encircling the neck and passing over the windpipe. There were abrasions about 
the margins of the mark. A similar mark, 5/’ « 3’ was detected across the left side of 
the neck above, the first mark and a third mark, 2’ x 34’’, was seen 1” below the second 
mark. The larynx and trachea were congested. The lungs were congested and exuded 
dark, fluid blood on section. The left-chamber of the heart was empty and the right 
was full of dark fluid blood. The body was identified to be that of a Brahmin of Hardot 
by the head that had been preserved and four persons were prosecuted for having killed 
him by strangulation. 


4, On the llth December 1918, the body of Sarju, 50 years old, was forwarded tc 
the King George’s Medical College Mortuary with a report from the Station Officer of 
Police-Station Goshainganj, that he was murdered by dacoits. At the post-mortem 
examination I found bruises on both sides of the windpipe and fractures of the rings of 
the trachea in its upper part. There was extravasation of blood in the muscles of the neck 
in front. Blood was also found issuing from the mouth and nostrils. 


5. A Hindu widow, 70 years old, was seen sitting at her door between 8 am. and 
9am.on July 25, 1921. At noon she was found dead in her house with a twisted moonj 
cord, 82 inches long, tied round the neck. At the autopsy no cord mark was seen on the 
neck, but two finger marks, each 3’ « 4’, were found on each side of the windpipe with 
extravasation of blood in the underlying tissues. The lining membrane of the windpipe 
was congested with hemorrhagic pomts and was covered with frothy mucus. The left 
second and third ribs were fractured. I gave the opinion that the deceased died of 
asphyxia due to throttling, and the cord was tied round the neck probably to simulate 
suicide. 

6. On the 7th September 1921, the body of a Hindu girl, aged 13 years, was found 
covered with mud and a dhoti tied round the neck. Post-mortem examination revealed 
a fracture of the right parietal and temporal bones and a soft depressed ligature mark, 
3/” broad, encircling the neck in its middle with extravasated blood in the underlying 
soft tissues, especially the front of the windpipe, which was found congested. There 
were also small bruises, about the angles of the mouth. 


7. On the 19th December 1924, the body of Mt. Kailasha, 50 years old, of Police 
Station Goshainganj, was found strangled with a dhoti (loin cloth) round the neck. On 
examination two incised wounds were found on the face. There were several bruises 
on both sides of the throat with extravasation of blood in the soft tissues. It appeared 
that she was struck with a sharp cutting weapon, and thrown down. She was then 
throttled, and the cloth was tied round the neck afterwards. 


8. On the night of the 19th March 1926, Swami Kundana Nand Rishi, about 40 
years old, was found murdered by compression of the throat by means of a heavy iron 
belcha, 25’ long and 3’ to 47 in diameter. At the autopsy an incised wound, 14” x 3”, 
was found obliquely across the inferior jaw below the chin and exposing the bone. 
There were three bruises, varying from 3°” to 4” by 3/7 to 13’’, across the upper part 
of the middle of the neck in front. There were some bruises on the face. The thyroid 
cartilage and the upper two rings of the trachea were fractured. There was also effusion 
of clotted blood in the muscles of both sides of the neck in front. 

9. At il am. on the 21st April 1926, I held a post-mortem examination on the body 
of Mt. Maharania, aged 40 years, and resident of Police-Station Malihabad. Blood was 
issuing from the mouth and nostrils. There were small bruises with crescentic scratches 
on both sides of the throat. Three upper rings of the trachea were fractured. 
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ring of the 25th July 1927, the body of Mt. Sitala, aged 70 ig 75 
years, was Found i her ‘house by the Mukhya of her village in Police-Station Goshain- 
ganj "and it was believed that “the deceased was strangled in the night by someone to 
aa away her belongings”. On examination on the next morning a bruise, 147” by yr 
was found along the front of the neck, 1” to the right of the thyroid cartilage, and four 
bruises, varying from 3/’ to 1” by }/’ to 3/’, with two crescentic nail marks ‘were found 
obliquely across the left side of the neck 13/” below the angle of the left inferior jaw 
and situated one below the other. The thyroid cartilage was fractured, and the left 
cornu of the hyoid bone was dislocated. 


11. On the 8th January 1932, I held a post-mortem examination on the body of 
Mst. Patari Devi, aged 25 years, which was found lying in a park within the Jurisdiction 
of Police-Station Hazratganj. The face was flushed. In addition to a reddish, transverse 
ligature mark, 4/’ broad, encircling the neck over Adam's apple, the following external 
injuries were found on the body :— 

(1) A bruise, 1” x 3’, over the lower margin of the left cheek bone. 

(2) 2 bruises, one 3/’ X #/’, and the other, 3/” X 3/’, along the left mandible. 

(3) A crescentic bruise, 3’’ x 1%’, across the right cheek. 

(4) An abrasion, 3” x 4/’, along the outer side of the right thigh in its upper part 

(5) 3 abrasions, varying from 3” to 3’ x 4/’ to 3’’, over the back of the lett elbow 

(6) ee prasion. 1’’ x #7, across the upper part of the left shoulder blade. 

(7) A abrasion, 1’ x 3”’, across the middle of the right buttock. 


There was effusion of clotted blood in the soft tissues of the neck under the skin. 
There was ecchymosis in the submuccus coat of the larynx. There was bloody froth 
in the larynx, trachea and bronchi, the mucous membrane of which was deep red and 
injected. The lungs were bulky, deep red and congested with venous engorgement, 
The womb was enlarged and contained a foetus of about three months of intra-uterine 
life. A corpus luteum was visible in the right ovary. 


A case is recorded in which one Malla, under sudden and grave provocation, killed 
his wife by strangulation effected by twisting her long hair round her throat—2% 
Criminal Law Jour., July 1924, p. 519. 


In his private communication to the author the Chemical Examiner, Bengal, stated 
that in the year 1946 he investigated a case in which two men visited a public womm 
at her house in Calcutta, and gave her chloral hydrate in wine to render her unconscious, 
but as it was unsuccessful they killed her by throttling and ran away with her orna- 
ments. On post-mortem examination seven crescentic abrasions were noticed on the 
right side of the neck, and four on the left side. The hyoid bone was fractured and 
there was clotted blood under the soft tissues of the neck. Alcohol and chloral hydrate 
were detected in the viscera. 


Accident.—1. An ingenious young man having nearly lost the use of his arms 
to move a heavy weight by a cord passed round his neck. One morning, soon after 
he went to his room, his sister found him sitting in a chair quite dead with the cord 
twisted round his neck. The deceased must have tried to move the weight in the usual 
way, but it had slipped behind and so strangled him—Gordon Smith quoted by Guy 
and Ferrier, Forensic Med., Ed. VI, p. 261. r 


2. In July 1839, Elizabeth Kenchan, an extremely dissipated woman, went to bed 
intoxicated with her bonnet on, and m the morning was found strangled in its strings. 


She had fallen out of bed, her bonnet became fixed between the bedstead and the wall; 
and she, being too drunk to loosen the strings, was strangled.—lIbid., p. 262. if 

3. A girl was accustomed to carry fish in a basket on her back, supported by 4... 
leather strap passing round the front of her neck above her shoulders. One day SOe:/."" 
was found dead, sitting on a stone wall: the basket had slipped off while she was*:,, 
resting, and had thus raised the strap which firmly compressed the windpipe—Taylor,’ 
Prine. and Pract. of Med. Juis., Vol. I, Ed. X, p. 566. ma 
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Definition The term, suffocation, is applied to that form of death which ° 


results from the exclusion of air from the lungs by means other than com‘. 
pression of the neck. 


Causes.—The causes of suffocation are— 


Smothering or clesure of the mouth and nostrils. 
Obstruction of the air-passages from within. 
Pressure on the chest. 

Inhalation of irrespirable gases. 
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1. Smothering or Closure of the Mouth and Nostrils.—Infants are 
often accidentally smothered by being overlaid by their mothers when they 
are drunk. This is more common among the lower classes of women in 
England. In India, such cases are rare, as infants are generally not allowed 
to sleep in the same bed with their mothers, but are placed in separate 
cradles; however, they are sometimes smothered by inexperienced girl 
mothers who press them too closely to the breast when suckling. A com- 
mon method of killing infants and children is to close the mouth and nos- 
trils by means of the hand, bed clothes, soft pillows or mud. 


Cases have been recorded of adults being accidentally smothered by 
plaster of Paris at the time of taking a cast or mould, or by falling face 
downwards into vomited matter, flour, cement, sand or mud, especially 
when drunk or during an epileptic fit. 


2. Obstruction of the Air-passages from within.—This may be due to— 


(a) The presence of foreign bodies, such as a piece of meat, potato 
skin, fruit-stone, corn, button, coin, cork, rag, India-rubber teat, live fish, 
round-worm, loose artificial teeth, mud, cotton, leaves, etc. 


It is not necessary that a foreign body should be of such a size as to 
block the air-passages completely. Even a small object blocking the lumen 
partially may cause death by spasm. 

On the 26th September 1912, a Mahomedan girl, about 10 years old, was standing in 
a street in Agra with her infant sister, one year old, in her arms, when a boy playfully 
gave her a push from behind. The infant girl fell and died immediately. On post- 
mortem examination a split gram (chaneki dal) was found to be obstructing the lumen 
of the larynx. It appears that the infant girl had a parched gram in her mouth at the 
time of the fall, and it got into the larynx during the involuntary inspiratory movement. 


Dr. G. B. Sahay, Police Surgeon, Patna, described to me a similar case which occur- 
red to him on the 12th September 1939. A male child, one year old, was playing alone 
on a veranda, while his mother was busy with her work in the house. All of a sudden 
the child shrieked, became blue in the face and died in a few moments. The mother 
accused her neighbour of having practised witchcraft on the child, but post-mortem 
examination showed that the upper part of the windpipe was found clogged by a whole 
parched gram with marks of teeth bite. 


On the 10th April 1929, a Hindu male, aged 60 to 65 years, died all of a sudden 
while trying to hire an ekka for proceeding to his house. At the post-mortem examina- 
tion I found a carious tooth lying in the glottis and death was caused by suffocation 
due to spasm of the glottis brought on by the tooth lying there. 

Vomited matter may regurgitate into the larynx, and by inspiratory 
efforts may be aspirated into the smaller bronchi and may cause suffocation. 
This is especially common in acute alcoholism, and occasionally occurs during 
a fit of epilepsy or in a case of badly administered anzesthesia. It must be 
remembered that the contents of the stomach fall into the larynx and tra- 
chea after death owing to pressure of the gases of decomposition, but they 
cannot reach the smaller bronchi. 


(b) Diseases, such as tumours pressing on some portion of the air- 
passages, or a false membrane in diphtheria or cedema of the glottis, or 
effusion of blood from haomoptysis, epistaxis and wounds of the throat, or 
pus from an abscess in the tonsils or caseating glands ulcerating into the 
trachea. A foreign body in the pharynx or cesophagus may cause obstruc- 
tion pressing on the windpipe from behind. 


3. Pressure on the Chest.—This may occur accidentally through the 
chest being pressed violently in crowds at big fairs, or by being trampled 
upon in the rush of such crowds. Pressure on thé chest may also occur in 
railway, motor-car or other vehicular accidents or by burial under the 
ris of a falling wall or roof. Cases of compression of the chest homicidally 
are also met with in India. 
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4. Inhalation of Irrespirable Gases——Inhalation of gases, such as carbon 
dioxide, carbon monoxide, hydrogen sulphide, or smoke from a burning 
house, will produce suffocation. 


Mode of Death.—Usually death is due to asphyxia, but it may be due to 
shock, when the heart stops by reflex action through the vagus nerves, 


Fatal Period.—Death occurs on an average from four to five minutes 
after complete withdrawal of air from the lungs, although cases have occur- 
red in which death was almost instantaneous when the windpipe was block. 
ed by a foreign body. Recovery may occur if treated within four minutes 


Post-mortem Appearances.—These appearances are external and 
internal. 


External Appearances.—These may be due to the cause producing suffo- 
cation, or to asphyxia. 


Appearances due to the cause producing Suffocation—In homicidal 
smothering effected by the forcible application of the hand over the mouth 
and nostrils, bruises and abrasions are often found on the lips and angles 
of the mouth, and alongside the nostrils. The inner surface of the lips may 
be found lacerated from pressure on the teeth. The nose may be flattened, 
and its septum may be fractured from pressure of the hand, but these signs 
are, in my experience, very rare. There may be bruises and abrasions on 
the cheeks and malar regions, or on the lower jaw, if there has been a 
struggle. Rarely, fracture or dislocation of cervical vertebrae may occur, 
if the neck has been forcibly wrenched in an attempt at smothering with 
the hand. No loeal signs of violence will be found, if a soft clcth or pillow 
has been used to block the mouth and nostrils. 


In compression of the chest, external signs of injury may not be pre- 
sent, but the ribs are usually fractured on both sides. In homicidal com- 
pression of the chest brought about by the hands or knees of a murderer 
or by some other hard material, bruises and abrasions, symmetrical on both 
sides, are usually found on the skin together with extravasation of blood in 
the subcutaneous tissues. The ribs are also fractured symmetrically on both 
sides, and the sternum is fractured, though rarely. 


Appearances due to Asphyxia.—The face may be pale or suffused. The 
eyes are open, the eyeballs are prominent, and the conjunctivz are con- 
gested. The lips are livid, and the tongue is sometimes protruded. Bloody 
froth comes out of the mouth and nostrils. The skin shows punctiform 
ecchymoses with lividity of the limbs. Rupture of the tympanum may 
occur from a violent effort at respiration. 


Internal Appearances——Mud or any other foreign matter may be found 
in the mouth, throat, larynx or trachea, when suffocation has been caused 
by the impaction of a foreign substance in the air-passages. It may also be 
found in the pharynx or esophagus. The mucous membrane of the trachea 
is usually bright red, covered with bloody froth and congested. The lungs 
are congested and emphysematous. They may be lacerated or contused 
even without anv fracture of the ribs, if death has been caused by pressure 
on the chest. Punctiform subpleural ecchymoses (Tardieu’s spots) are 
usually present at the root, base, and lower margins of the lungs, and are 
characteristic of death by suffocation, though they may be present in 
asphyxial deaths from other causes. They are also found on the thymus, 
pericardium, and along the roots of the coronary vessels. The lungs may 
be found quite normal, if death has occurred rapidly. The right side of 
the heart is often full of dark fluid blood, and the left empty. The .blood 
does not readily coagulate; hence wounds caused after death may bleed. 
The brain Js generally congested, and so are the abdominal organs, espe- 

y the liver, spleen and kidneys. 
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Medico-Legal Questions——These are— 
1. Whether death was caused by suffocation. 
2. Whether the suffocation was suicidal, homicidal or accidental. 


1. Whether Death was caused by Suffocation.—Sometimes it is not 
easy to state whether death is due to suffocation, inasmuch as the signs of 
asphyxia may be altogether absent, or these signs may be present in deaths 
from epilepsy, tetanus, or strychnine poisoning. To come io a definite 
conclusion it is, therefore, very essential to look for evidences of violence in 
the shape of external marks surrounding the mouth and nostrils, or on the 
chest, or the presence of foreign bodies in the throat. Again, it cannot be 
positively affirmed from the presence of Tardieu’s spots that death occurred 
from suffocation, since they are found in deaths from apoplexy, heart disease, 
pneumonia, etc. 


Circumstantial evidence should always be taken into consideration to 
establish the proof of death from suffocation. 


2. Whether the Suffocation was Suicidal, Homicidal or Accidental.— 
Suicidal suffocation is very rare, though a few cases of suicide among 
prisoners and insane persons have been recorded. They are said to have 
stuffed their throats with rags, pieces of blankets, hay, etc. 


Homicidal suffocation is common, and is usually resorted to in murder- 
ing infants and children by forcing mud, etc. down their throats, or by 
smothering them by the hands, clothes, etc. In adults it is only possible 
if the victim is weak and feeble, or is unable to resist, having been pre- 
viously stupefied by intoxicating or narcotic drugs. Homicidal suffocation 
by pressure on the chest is sometimes resorted to in India, but in the case 
of adults it is often combined with smothering or throttling, and it is usually 
an act of more than one person. “ Burking” is a method of suffocation 
adopted by Burke and his associate, Hare, for killing their victims. They 
used to throw their victims down on the ground, and kneeling on the chest, 
used to close the mouth and nostrils with one hand, and firmly hold the 
lower and upper jaws together with the other hand, thus effectually blocking 
the air-passages. 


A form of homicidal suffocation practised in Northern India is known 
as “Bans-dola”, although it is not so common now as it used to be 
formerly. In this form the victim’s chest is squeezed so forcibly between 
two strong wooden planks or bamboos, one being placed across the upper 
part of the chest and the other across the back of the shoulders, that the 
respiratory act is interfered with, the muscles are lacerated and the ribs 
are fractured. If the force applied is very severe, the lungs may be crushed 
and lacerated. 


Burying alive used to be resorted to in India as a form of punishment, 
and lepers used to be sometimes buried alive. 


In the case of infants dying under suspicious circumstances and after- 
wards exhumed, a question may arise as to whether they had been buried 
alive. The presence of fine dust in the cesophagus and stomach is a con- 
vincing proof of the infant having been buried alive. In a burial after death 
fine dust may be found in the upper air-passages, but not in the cesophagus 
or stomach. 


Accidental suffocation is frequent and is produced as described above. 


ILLUSTRATIVE CASES 


Suicide-—A middle-aged man was brought to the workhouse by the police with a 
history of delusions. On examination, no definite signs of insanity were found, but it 
was thought desirable to keep him under observation. On the evening of the same 
day he suddenly became excited and violent and was, therefore, placed im a padded 
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m. After a short time he quieted down and went off to sleep. At 9-20 p.m. he was 
found dead. Upon examination the body was found lying on its back with the arms 
outstretched. The face was placid, and no marked cyanosis was present; there was, 
however, lividity of the lips, ears and finger and toe nails. Inside the mouth a piece of 
flannel, about 1’’ by 1/7, was found and behind this there were two similar strips. The 
last of these two was so firmly packed down over the epiglottis that it was withdrawn 
with some difficulty. He obtained these strips by tearing up his blanket and had 
evidently suffocated himself by packing them down his throat—J. Mill Renton, Brit. 
Med. Jour., Feb. 29, 1908, p. 493. 


Homicide.—The following are a few of the cases of homicidal suffocation that came 
under my observation :— 


1. A boy, 5 years old, was murdered at Hardoi by his mouth being stuffed with 
leaves. 


2, A Hindu boy, about 14 years old, was murdered by closure of the mouth and 
nostrils in a village of Police-Station Mohanlalganj, of District Lucknow. On examina- 
tion of the body at noon on the 3ist January 1919—48 hours after death—bruises were 
found across the tip of the nose and the lips. The larynx and trachea were congested 
and contained froth. The lungs were congested with sub-pleural ecchymoses. 


3. A Hindu girl, 10 years old, was found dead in her house on the morning of 
March 26, 1919. On examination it was found that she died of asphyxia due to suffoca- 
tion caused by the blocking of the mouth and nostrils and by pressure on the windpipe 
and chest. The eyes were closed but congested. Frothy liquid was issuing from the 
nostrils. The lips were blue and several small bruises were seen about the angles of 
the mouth, on both sides of the windpipe and on the right side of the upper part of the 
chest. There was extravasation of blood in the soft tissues of the neck and on the 
right side of the chest under the bruises. The lining membrane of the larynx and trachea 
was congested and contained fine froth. The lungs were congested with patches of 
sub-pleural ecchymosis and exuded dark fluid blood on section. 


4. The body of, Kalka Chaukidar of a village in Police-Station Banthra, was 
removed from a well and forwarded to the college mortuary. At the post-mortem 
examination held on the 14th April 1919—about 60 hours after death—several small 
bruises were found on the face and on both sides of the throat. There were patches 
of extravasated blood in the soft tissues on both sides of the chest and the sternum 
was fractured transversely in its middle. The third, fourth, fifth, sixth and seventh 
ribs were fractured on both sides. Both the lungs were congested and lacerated at 
several places. Opinion: The deceased died of suffocation caused by pressure of the 
chest producing fractures of the ribs and lacerations of the lungs. 


5. The body of a Hindu girl, 10 years old, was found buried in sandy mud on the 
bank of a canal at 1 p.m. on the 3rd September 1923. Post-mortem examination was 
held at 11 am. on the 4th September 1923. The eyes were found congested. The lips 
were livid. A frothy muddy liquid was issuing from the nostrils, which contained sandy 
mud. A thick coat of similar mud was found on the tongue, especially at its base and 
the pharynx. The cesophagus was full of sandy mud, and its lining membrane was 
congested. Sandy mud was also present at the cardiac end of the stomach mixed with 
food which consisted of undigested maize and rice weighing about half a pound. The 
larynx and trachea were red in colour and contained froth and sandy mud as deep 
as the upper and lower bronchus of the left lung and the terminal bronchioles of the 
right lung. The lungs were cedematous, and turgid with blood with patches of sub- 
pleural ecchymosis. Both sides of the heart contained blood and the pulmonary arteries 
were congested. The abdominal organs were congested. There was extravasation of 
blood in an area of 2’/ « 2/7 on the under surface of the scalp corresponding to the upper 
part of the left side of the forehead and a similar extravasation in an area of 2’ x 1” 
on. the left side of the back of the skull below the top. The brain and its membranes 
were congested. There was no injury to the vagina. The hymen was intact. The 
cause of death was asphyxia due to suffocation by the deceased having been buried alive. 


It appeared that the girl had been thrown down and held firmly by pressure on the left 
forehead while she was being buried. 


6. On the 22nd December 1923, the body of a Mahomedan boy, aged 16 years, was 
found lying on the roof of a bungalow situated on Mall Road, Lucknow, five or six days 
after death. On examination the following external injuries were found on the body :— 

(1) A bruise, #’” by ¥’, on the left nostril. 

(2) A bruise, 3?” by }", across the left lower lip. 

(3) A bruise, $’ by }’, on the left upper lip. 

(4) A semi-circular and curved, bruise, 3° by 4’, obliquely along the face extend- 

ing between the left malar bone and the left angle of the mouth. 

(5) Six bruises, varying from }¥/’ by 4’, on the left elbow. 

(6) Two small abrasions on the right knee. 
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The inside of the mouth and the lips were livid and congested. The lungs were 
congested, and exuded dark frothy blood. There were patches of sub-pleural ecchy- 
mosis on the pericardium and lungs. Death occurred from suffocation by closure of 
the mouth and nostrils. 


Accident.—1. The body of a Hindu male, 30 years old, was brought to the Agra 
Medical School Mortuary on the 21st September 1910 with a police report that it was not 
known whether, the deceased died from snake bite or had committed suicide. At the 
post-mortem examination it was found that the man died of asphyxia by suffocation 
due to food accidentally getting in the larynx and trachea. 

2. A Mahomedan male, aged 35, was found dead in a street of Agra on the 23rd 
October 1918. Upon examination no external mark of injury was found on the body. 
The larynx and trachea were injected and particles of a whitish substance were found 
adherent to the mucous membrane. The lungs were engorged with dark blood and the 
finer divisions of the bronchi contained a whitish substance (not muco-pus) similar to 
that found in the trachea. The stomach contained 14 ounces of whitish material similar 
to that found in the trachea and lungs. Death was due to suffocation brought about 
by particles of food accidentally getting aspirated into the trachea and bronchioles. 


The viscera were preserved but no poison was detected on analysis. There was a 
history of intoxication—Agra Med.-Leg. Post-mortem Rep. No. 53. 


3. On or about 8th April 1940, a Hindu female prisoner, 25 years old, who was 
pregnant, got an attack of convulsion and died all of a sudden, while she was cutting 
jokes with her fellow prisoners. At the post-mortem examination the larynx and trachea 
were congested and their lumen was blocked by round worms. The lungs were con- 
gested. The pharynx was clogged by round worms and the stomach was full of un- 


digested rice and contained four round worms. The uterus contained a four months’ 
foetus —Case of Dr. G. B. Sahay, Police Surgeon, Patna. 


DROWNING 


Definition.— Drowning is a form of death in which the atmospheric air is 
prevented from entering the lungs by submersion of the body in water or 
other fluid medium. It is not necessary that there should be complete 
submersion. Death is sure to occur, even if the face alone is submerged 
so that air is prevented from entering the respiratory orifices. 


Stages of Drowning.—When an individual in perfect possession of his 
senses falls into water, he sinks to a depth proportional to the momentum 
obtained during the fall, but immediately rises to the surface owing to the 
struggling movements of his limbs, though the specific gravity of the body 
is slightly higher than that of water. If.he is not a swimmer, he cries and 
shouts for help, when, his mouth being at the level of the water surface, he 
draws water into the stomach and lungs. The water in the lungs excites 
coughing and during violent expiratory efforts due to cough, a certain 
amount of air is expelled from the lungs, and its place is taken up by water 
which is drawn into the lungs. The weight of the body increases and he 
sinks, He.rises again to the surface by the involuntary movements of his 
limbs, and draws more water into the lungs in an effort to keep above water, 
and consequently goes to the bottom. This alternate rising and sinking 
goes on longer than the proverbial three times, until all the air has been 
expelled from the lungs and its place has been taken up by water. He 
then becomes insensible and sinks to the bottom to die. Sometimes convul- 
sions precede death, 


When-an individual is rendered unconscious by shock or syncope at the 
time of immersion, he goes to the bottom, and may rise once to a certain 
height but usually sinks without a struggle. In such a case little water 
enters the respiratory tract. 


Symptoms.—The.subjective symptoms felt by a drowning person are 
auditory and” visual hallucinations, and return to memory of past events, 
which had already been forgotten. In some cases there is mental confusion. 


Mode of Death—Asphyxia...This is a common cause in the majority of 
cases, as water getting into the lungs gets churned up with air and mucus, 
and produces a fine froth which blocks the air vesicles. 
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Occasionally, death may occur from asphyxia caused by laryngeal spasm 
i set up by a small amount of water entering the larynx. In such a case 
water does not enter the lungs and the signs of drowning will be absent. 


‘= Shock.—This is brought about by fright or terror, or it may be caused 
during a fall’ the water striking against the chest and pit of the stomach. 
Again, if water is very cold, it may induce shock through the recurrent 
laryngeal or trigeminal nerves, which reflexly inhibit the action of the heart 
and lungs. Shock may also be induced through the cutaneous nerves. 


%  Concussion—This may occur by falling into water on the head or 
buttocks from a height and striking against some hard solid substance or 
even against the water itself. 


a Syncope.—This may occur in persons suffering from epilepsy by falling 
suddenly into cold water. 


< Apoplexy.—Cerebral vessels, especially if they happen to be diseased, 
- may be ruptured by a sudden rush of blood to the brain from cold, excite- 
ment, or the first violent struggles to keep above the surface of the water. 


7 Exhaustion.—This results from continued efforts to keep above the 
surface of the water. 


~ -_Injuries—Fracture of the skull bones and fracture-dislocation of the 
cervical vertebree may result, if a man falling from a height into shallow 
water or into a narrow deep pucca well strikes his head forcibly against 
some hard solid object. 
In August 1918, a Mahomedan girl, 24 years old, fractured her right parietal and 
temporal bones by falling accidentally into a well. 
On January 10, 1923, a Hindu male, while jumping into a well with a view to 
committing suicide, struck his head against a wooden board fixed in the well above 


the surface of water. Autopsy revealed three contused wounds on the head and rupture 
of the left middle meningeal artery. 


Fatal Period.—Asphyxia supervenes within two minutes after complete 
submersion, and The heart stops in two to five minutes afterwards. It has 
been found from observations that even expert divers cannot hold their 
breath under water for two minutes continuously. It is, however, recorded 
that Miss E. Wallenda remained submerged in a tank at the Alhambra Music 
Hall for four minutes, forty-five seconds and a half. Death is almost sure 
after complete submersion for five minutes, unless water was prevented 
from entering the lungs on account of shock or syncope caused at the time 
of the fall. Such cases are possible of resuscitation even after an immersion 
of ten to twenty minutes. 


Treatment.—In the case of persons rescued from drowning, an attempt 
at resuscitation should be made without delaying for a moment, and should 
be continued for at least an hour, unless it is certain that death has occurred. 


The chief object in the treatment of an apparently drowned person 

| be the removal of water from the lungs and the introduction of air 
‘his,can be best accomplished by stripping the person naked to 
the waist, freeing the mouth and nostrils from mud or sand and froth, turn- 
ing the body with the head lowered downwards so as to allow the water 
to drain from the upper respiratory passages and then starting artificial 
respiration. This should be supplemented by the administration of oxygen 
at high tensiofrey friction to promote heat of the body, by alternate splashes 
of hot and cold water to the face and chest, and by hypodermic injections 
of strychnine, atropine sulphate, adrenaline hydrochloride or coramine. 


There are five methods of artificial respiration, viz. (1) Schafer’s 
method (prone posture), (2) Sylvester’s method, (3) Howard’s method, 
(4) Marshall Hall’s method, and (5) Laborde’s method. But Schafer’s 
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method is the best and simplest to perform, and has been recommended by 
England. 
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Fig. 56.—Schafer’s Method of Artificial Respiration. Inspiration. 


It is carried out in the following manner :— 


ay..the.patient, face downwards, on the ground, with one arm stretched 
straight forward and the other bent under the head which is turned to one 
side. Place a folded piece of clothing under the lower part of the chest. 
Kneel either astride or by the side of the patient about the level of the hips, 
facing his head. the palms of your hands flat over the back on the 
lowest ribs, one on each side, and gradually throw the weight of your body 
forward, so as to produce firm pressure on the patient’s chest. By this 
means, the air and water, if any, are driven out of the patient’s Tings, 
Immediately thereafter raise your body slowly so as to remove the pressure, 
leaving the palms of the hands in position. Repeat this forward and back- 
ward movement from twelve to fifteen times per minute and continue it for 
at least an hour or until the natural respirations are restored. 

After respiration has been established, the patient should be covered 
with Warm~blankets, put to bed with hot-water bottles at the sides, and 
given a little brandy in warm water or warm milk, if he can swallow itz 
The patient should be carefully watched for some time, as, after recovery, 
death may occur from exhaustion or pneumonia. 


Post-mortem Appearances—These are the signs of asphyxia : 
death occurred from shock, syneope or concussion supervening imm diately 


upon submersion. The appearances are external and internal. 
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External Appearances—The clothes on the body are wet, unless 
examined a long tyme after rerhoval from water. The face is pale, the eyes 
are half open or closed, the conjunctive are congested, and the pupils are 
dilated. ‘Lhe tongue is swollen and sometimes protruded. 





Fig. 57.—Drowning: Froth at the nostrils. 


““ A fine, white, lathery froth or foam, rarely tinged with blood, is seen 
at the mouth and nostrils. If not visible, it may appear on compression of 
the chest. This.is regarded as a diagnostic sign of drowning. Froth of 
almost a similar nature is seen in cases of opium poisoning“and~in deaths 
occurring from slow asphyxia. It also appears after putrefaction has set 
in. But the froth in all these cases is not of such a lasting nature and of 
such a large quantity as in drowning, and the bubbles are also much larger. 


pranular and puckered appearance of the skin, known as cutis 
ansefina, goose-skin or goose-flesh, is found on the anterior surface of the 
body, particularly the extremities especially during winter when water is 
cold. It is caused by the contraction of the muscle fibres, termed arrectores 
pilorum, connected with the hair follicles, and is considered as an important 
sign showing that drowning had occurred during life, but it may occur on 
submersion of the body in cold water immediately after death, while the 
muscles were still warm and irritable. It is not confined to drowning alone 
as, being the result of nervous shock, it is found in other violent accidental 
deaths. It may also develop after death as a result of rigor mortis of the 
muscle fibres of the arrectores pilorum, especially during winter. More- 
over, cutis anserina is rarely seen in India as water, being usually warm, 
does not produce the contraction of the muscle fibres of the arrectores 
pilorum. Of 110 cases of drowning examined by me during a period extend- 
ing over eight years I found marked cutis anserina only in 4 cases. 


YG The penis and scrotum are found retracted and contracted, especially 
uring winter, when water is cold. Casper lays great stress on this pomt 
as a sign suggestive of death from drowning, but the penis may sometimes 








14. Forensic Medicine, Eng. Transl, Vol. I, p. 236. 
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be found semi-erect, and the retraction and contraction of the genital organs 
may be encountered, if the body is thrown into water after death. The 
reverse condition of the genitals is usually found, if the body is taken out 
early, and if water is not cold; hence in a tropical country like India no 
reliance can be placed on this sign. 





Fig. 58—Drowning: Froth at the nostrils coming 
out on compressing the chest. 


¢ Grass, gravel, sticks, weeds, twigs or leaves may be found firmly grasped 
in the hands as the result of cadaveric spasm. The presence of this sign 
is indicative of death from drowning as it shows the struggle of the victim 
for his life. Mud or sand may be found under the finger-nails, and abrasions 
may sometimes be found on the fingers and toes. 





Fig. 59—Opium Poisoning: Froth at the nostrils. 


On or about the 9th March 1926, a Hindu male, aged 60 years, was found drowned 
with shoes firmly grasped in his hands in the Kokrel Nala at Lucknow. It appears that 
he tried to ford the Nala with the shoes in his hands, but was drowned on going into 
deeper water. Post-mortem examination revealed the presence of water im -the. 
stomach and duodenum. The lungs were found bulky, edematous and cong ied, and 
on section frothy liquid blood poured out. _ | , 
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” sodden appearance, after the body has lain in water for ten to twelve or 
more hours. This condition of the skin is known as the washerwoman’s hand. 
It proves only that the body has remained in water for some time without 
¥é@ference to the cause cf death. 


The skin of the hands and feet shows a bleached, corrugated and 





Fig. 60.—Drowning: Grass firmly grasped in the left hand. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 


Post-mortem lividity is most marked in the head, neck and chest, since 
“blood gravitates to these places, which are usually the most dependent parts, 
when a body is immersed in water. 


| Rigor mortis appears early, especially when a violent struggle has taken 
{ place before death. 





Fig. 61—Corrugated skin of the feet in a body removed from a well. 
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Internal Appearances.—The. brain is hypersemic, and the vessels of its 
membranes are injected. 


The lungs are distended lke balloons, overlap the heart and protrude 
out of the thorax on laying it open by the removal of the sternum. They 
are often indented by the ribs, are heavy, oedematous and spongy to the 
feel, and pit on pressure with the finger. They are of a pale grey colour 
with reddish stains, and on section exude a large quantity of a frothy, blood- 
stained fluid. Minute, punctiform sub-pleural and pericardial ecchymoses 
noted in other forms of asphyxia are seldom found in cases of drowning. 


The larynx, trachea and bronchial tubes usually contain a fine, white 
froth, and may contain some foreign matter, such as sand, mud or fragments 
of aquatic plants. Their mucous membrane is usually red and congested. 
Froth appears within two minutes of submersion, and its quantity varies 
according to the length of submersion and the violent respiratory efforts. 
Particles of food may be found regurgitated in the air-passages owing to the 
vomiting set up by the imbibition of water especially if the stomach was 
full at the time of drowning. 


During putrefaction the watery fluid from the lungs may transude into 
the pleural cavities. 


The heart presents the appearance usually found in death from 
asphyxia ; the left side is usually empty, the right side is full, and the large 
veins are gorged with blood which is dark in colour and unusually fluid 
owing to admixture of water. 


Alexander C. Gettler*® suggests the determination of the chloride, 
content in the blood of the right and left chambers of the heart as a specific’ 
test for drowning. This test is based on the fact that the water enters into 
the lungs during drowning, and dilutes the chloride content of the blood in 
the heart by osmosis. Normally the chloride content of the right and 
left chambers of the heart is almost the same, the greatest difference being 
5 mg. in 100 cc. of blood. In cases of drowning the difference is always 
much more than 5 mg., ranging from 19 to 294 mg. This difference depends 
on the amount of water going into the lungs, and also on the time interval 
between the entrance of water into the lungs and death. The longer this 
time interval, the more water passes to the left chamber of the heart. In 
cases where drowning occurs in salt water, the left chamber of the heart 
shows a higher chloride content and in cases where drowning occurs in fresh 
water the left chamber shows a’lower chloride content. It must be remem- 
bered that persons who die of shock immediately after submersion in water 
may not show this difference in the chloride content. It must also be borne 
in mind that water cannot get into the left side of the heart, if the body is 
thrown into water after death. 


The presence in the stomach of a certain quantitiy of water is regarded 
as ai important sign of death, particularly if the water possesses the same 
characteristics as that in which the body was found immersed, and contains 
sand, mud, algse, weeds, fine shells, etc. It_is almost impossible for water 
to get into the stomach, if a body is submerged after death. In rare cases, 
it is possible that the water found in the stomach may have been drunk by 
the deceased immediately before submersion occurred. On the other hand, 
water may not be present in the stomach, if the person diéd@"from syncope 
or shock, or became unconscious immediately after falling into water, so 
that he could not struggle and swallow water in the act of drowning. 
will also be no water in the stomach, if the body has undergone putrefaction, 
for water, even if it is present in the stomach, is forced out by the pressure 
of the gases of decomposition. In Northern India, it is not usual to: find. 





15. Jour. Amer, Med. Assoc., Nov. 19, 1921, p. 1,650. 
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water in the stomach, as the bodies taken out of water are brought to the 
Sadar mortuary in a more or less decomposed condition. In my experi 

at Agra and Lucknow I have found water in the stomach in about 30 per 
cent of cases of drowning. 


The small intestine, especially the duodenum and jejunum ang rare] 
the iléum, contains water mixed with mud, sand, etc. This sion ig regarded 
as positive evidence of death by drowning, as the passage of water into the 
intestine is only due to the peristaltic movement, which is a vita] act. Buy 
water is not always present in the intestine. I have found it in about 20 per 
cent of cases. 


The liver is usually gorged with dark fluid blood, which pours oy; from 
the cut surfaces on an incision being made into its substance. The spleen 
and kidneys are dark in colour and deeply congested. 


Water may be found in the middle ear on aspiration by a small pipetie 
It is possible for a small quantity of water to be forced into this cavity 
especially in the violence and confusion of inspiration and swallowing in the 
process of drowning, when the mouth is full of water. It is impossible for 
water to force its way into the middle ear after death ; hence its presence jg 
regarded as an important sign of drowning. 


_Medico-Legal Questions.—These are— 
1__.Whether death was caused by drowning. . 
2. Whether the drowning was suicidal, homicidal or accidental. 


t Whether Death was caused by Drowning.—In Northern India, it 
Is a common custom to throw dead bodies into running streams, and the fact 
of finding a dead bady in water does not, therefore, lead one to presume thai 
death was caused by drowning. Again, victims are often murdered @ 
poisoned first, and then their bodies are fh¥oWn into water to avoid the 
detection of crime. In my experience I have found that 21 per cent out of 
the bodies removed from water were such as were thrown into a well, pond, 
lake, canal or river after the deceased had been destroyed by wounds inflicted 
on the head or neck or by strangulation, suffocation, poisoning, etc. 
therefore, very essential to examine the body carefully for the evidence ¢ 
external and internal injuries—ante-mortem or post-mortem—and _ for the 
signs of poisoning. e 

excluding these possibilities, an opinion as to the cause of death 

from drowning should be given from a number of the following charae- 
teristic signs :— 

1. ‘The presence of fine, white, lathery froth about the mouth and 
n . 


2. The presence of some object firmly grasped in the hands. 
3 The presence of a fine, white froth in the alr-passages. 


4. The bulky and cedematous condition _of the lungs which exude"a 
copidtis, frothy, blood-stained fluid on section. | 


5. The presence of water, mud, weeds, etc. in the stomach or small 
inte! or both. f 


6,, The presence of water in the middle ear. . 
_jtt_must be remembered that these typical signs of drowning are see 
only'in ‘the body of a drowned person when it is removed from water within: 
a ee hours after death and examined immediately. they are modified: by 


_ wate pa 2 
: the body advance so rapidly after its removal from water that a shi 
» delay im holding a post-mortem examination even of a recent case of dro 
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larynx, trachea and bronchial tubes may contain sooty particles, and their 
mucous membrane may be congested and covered with frothy mucus. 





Fig. 69-A. 





Fig. 69-B. 


Figs. 69-A & B.—Suicidal burns 

after sprinkling kerosene. Note 

burns more marked round the 

waist where clothes are more. 

B shows the burn marks behind 
the waist. 





(From photographs lent kindly 
by Dr. H. S. Mehta.) 


Fig. 70—Burns on the face 
from a kerosene oil lamp. 


The pleurse are congested or inflamed, and there may be serous effusion 
into their cavities. The lungs are usually congested ; they may be shrunken 
and rarely anzemic. The chambers of the heart are usually full of blood. 
The blood is cherry red in colour, if death has occurred from suffocation 
due to inhalation of carbon monoxide produced by incomplete combustion. 
The mucous membrane of the stomach and imtestines is frequently red- 
dened. There may be inflammation and ulceration of Peyer’s patches and 
solitary glands of the intestines. Ulceration may occasionally be found in 
the duodenum, when the patient dies some time after receiving burns. The 
uleer probably results from the elimination by the liver of some irritating 
substance produced in the burnt tissues which is capable of causing throm- 
bosis of the small vessels. This ulcer is supposed to be more common in 

18 
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women than in men, whereas the idiopathic ulcer of the duodenum is more 
frequent in men. The spleen is enlarged and softened. The liver may show 
cloudy swelling and necrosis of the cells, if death has been delayed. The 
kidneys may show signs of nephritis, and on section the straight tubules 
may be filled with debris of the blood corpuscles giving the appearances of 
reddish-brown markings. 


Distinction between Ante-mortem and Post-mortem Burns.—People 
sometimes produce burns on a dead body to support a false charge of 
murder, and at other times the police remove a dead body while in the act 
of burning on a cremating pyre and send it to the medical officer for post- 
mortem examination, when they suspect that the body is being hurriedly 
cremated to conceal the crime of murder. In both cases the medical officer 
should be prepared to tell the difference between ante-mortem and post- 
mortem burns. 


The three main points to differentiate between ante-mortem and post- 
mortem burns are— 


1. Lime of redness. 2. Vesication. 3. Reparative processes. 


1. Line of Redness.—In the case of a burn caused during life a line of 
redness involving the whole true skin is formed round about the injured 
part. It is a permanent line, persisting even after death, but redness or 
erythema, which is found beyond this line of redness due‘to distension of 
the capillaries, is transient, disappears under pressure during life and fades 
after death. The line of redness, being a vital function, separates living 
from dead tissue, and is always present in burns caused during life, though 
it takes some time to appear. Hence it is possible that it may be absent in 
the case of a person of a very weak constitution who dies immediately from 
shock due to burns. 





Fig. 71.—Scalds caused by falling accidentally into 
a pail of boiling water. Note the blisters. 


2. Vesication.—Vesication caused by a burn during life contains a 
serous fluid consisting of albumen_and_chlorides, and has a red, inflamed 
base with raised papille. The skin surrounding it is of a bright red or 
coppery colour. This is known as true as compared with false vesication 
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which is produced atter death. False vesication contains air only, but may 
contain a very small quantity of serum comprising a trace of albumen, but 
not chlorides as in a person suffering from general anasarca. Again, its 
base is hard, dry, horny and yellow, instead of being red and inflamed. 


3. Reparative Processes.—Reparative processes, such as signs of inflam- 
mation, formation of granulation tissue, pus and sloughs, will indicate that 
the burns were caused during life. Burns caused after death have a dull 
white appearance with the openings of the skin glands coloured grey. The 
internal organs are roasted, and emit a peculiar offensive odour. 


Period of Burns.—In the case of a burn a question is raised as to when 
it was caused, and in the case of several burns on the same individual a 
further question is raised as to whether they were inflicted simultaneously. 
Both these questions may be answered by examining carefully their con- 
dition as regards the different stages of reparative processes. 


Redness occurs immediately after a burn. Vesication forms within two 
to three hours. Pus forms in two to three days but not before thirty-six 
hours. Superficial sloughs separate out usually from the fourth to the sixth 
day, and deep ones within a fortnight. After this period granulation tissue 
begins to cover the surface of the burn. The last result is the formation of 
a cicatrix and deformity after several weeks or even months, depending 
upon the amount of suppuration, sloughing and depth and extent of the 
burn. 


Suicidal, Homicidal and Acci- 
dental Burns.—Suicidal cases are 
rare among men. A case?! occur- 
red at Hapur, where a treasurer 
of the local branch of the Impe- 
rial Bank of India committed 
suicide at midnight by putting 
himself on a pyre of charcoal and 
wood and throwing kerosene oil 
on it and then setting fire to it. 
Occasionally women, disappoint- 
ed in love or tired of domestic 
worries or some acute or chronic 
ailment, commit suicide by soak- 
ing their clothes first with kero- 
sene oil and then setting fire to 
them. The pernicicus custom of 
dowry among certain Hindu 
castes sometimes leads young 
maids to commit suicide in this 
manner with a view to relieving 
their poor parents of the anxiety 
to raise sufficient money for the 
dowry at their marriages. 

A Hindu woman, aged 40 years, who 
was suffering from phthisis, put an 
end to her life by setting fire to her 
clothes after soaking them with kero- 
sene oil. At the post-mortem exami- 
nation held 18 hours after death, the 

y was found to have assumed the 
pugilistic attitude. The arms were . <i | rol Soya at 
extended from the shoulders, and the [: Prone vont af ine 
forearms partly flexed. The thighs 
were almost perpendicular to the- Fig. 72—Body of a male burned and charred . 
abdomen and the legs partly flexed after death from throttling. .:.. , 
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1. Leader, March: 7, 1934. 
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knees. There were extensive burns of the whole body including the anus 
at tne ne parts. The hair of the head, evebrows and eyelashes was singed. The eyes 
were closed and congested. The mucous membrane of the larynx and trachea was 
congested and covered with froth mixed with soot. The brain and its membranes were 
congested. 


Burns are sometimes self-inflicted for purposes of false accusations. 


edan woman, about 18 vears old, filed a complaint at the City Magistrate’s 
Court: _pghomeda that she was burnt by her husband with a pair of tongs. She had 
several smail marks of superficial burns causing redness and vesication on the wrist, 
forearms. legs and thighs. Some of these had the shape of the knob of the tongs. 
During the trial it was suggested that they appeared to have been self-inflicted, inasmuch 
as they were on the places easily approachable by the woman herself. It was afterwards 
discovered that they had been self-inflicted and the woman had brought a false accu~ 
sation as she wanted divorce from her husband. 


Homicidal cases are fairly common in India. Burns are often caused 
by a mother-in-law on the body of her infant daughter-in-law for very 
trifling faults. The substances selected are generally a pair of hot tongs 
(chimta) or karchi and the sites selected are usually the arms, hands, thighs 
and private parts. I have seen several such cases with three deaths—two 
in Agra and one in Lucknow. Among grown-up females burns are 
produced usually on the pudenda, as a punishment for adultery. When a 
master becomes angry with his servant for disobedience or petty theft, he 
sometimes produces burns on his body with a heated solid substance, such 
as a hot pipe or chilum. Robbers and dacoits often inflict burns as a torture 
to extort information about valuables hidden in the houses of their victims. 
Sometimes they burn their victim to death by pouring kerosene oil over 
their clothes and then setting a light to them. 


Cases——1. Mussammat Hardei owing to domestic quarrels with her daughter-in- 
law burned her to death by throwing kerosene oil over her clothes and then setting 
fire to them. The oil fell over the clothes of her child, one and a half years old, who 
also died.* 

2. On the night of the 21st May 1922, a gang of dacoits went to the house of Bihari 
Lal at Uchasia in the Bilaspur police circle. Bihari Lal was away, but they got hold 
of his mother, Musammat Indo, his sister, Musammat Kamli and his wife, Musammat 
Rampa. They poured kerosene oil over Musammat Indo, and set a light to it. Musam- 
mat Kamli protested ; hence they poured a great deal of oil over her and burnt her so 
badly that she died a few hours later. They had torches, and after robbing the inmates 
they went away.* 


3., At Trivandrum a servant, harbouring ill-feelings against his master, poured 
petrol Over the latter at night, when he was lying in a chair and set fire to him. Seeing 
his master roll frantically over the floor, the servant poured more petrol over the victim, 
The man sustained serious burns and died in hospital a few hours after admission4 


4, One Mani Ram® caused the death of his daughter-in-law, aged 9 years, by 
burning her all over the body with a heated karchul. He sat on her legs and gagging 
her mouth with cloth in order to prevent her from crying for help, he deliberately 
branded her with karchul several times each time withdrawing it from the fire and 
placing the hot metal against the body and then heating it again. The burns -were mostly 
on the chest, abdomen, back, buttocks, private parts, thighs, cheeks, right orbit and left 
hand. The reason why the man branded the girl was that she had eaten some of the 
bread which he had kept for himself. 

©. One Kishan Devi of Saharanpur, 65 years old, Dayavanti, her unmarried 
daughter, and Shanti Devi, her second daughter, 13 years old, were charged with having 
burnt alive Shakuntala, the daughter-in-law of the old woman by setting fire to her 
clothes after sprinkling kerosene oil on them. The Additional sessions Judge of Saharan- 
pur, who tried the case, sentenced to death the old woman and her daughter, Dayavanti, 
but sentenced the 13-year-old Shanti Devi to transportation for life in view of her 
young age. 


2. King-Emperor v. Mt. Hardei, Chief Court of Oudh, Crim. App. No. 64 of 1927. 

3. King-Emperor v. Shib Singh and Kandhari Singh, All. High Court, Criminal 
Appeal No. 636 of 1924. 

4. Times of India, October 9, 1930. 

5. King-Emperor v. Mani Ram, Oudh Chief Court, Crim. App. No. 234 of 1931. 

6. Times of India, May 1, 1950, p. 5. 
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Sometimes murderers kill their victims by some other means, and then 
set fire to their bodies or to their houses in order to conceal all evidence of 
the crime. In such cases fatal injuries, such as fractures of skull bones, 
ete. as a result of mechanical violence, or signs of strangulation, suffocation 
or poisoning, may be found on the bodies, if they are not completely des- 
troyed by fire. It must, however, be remembered that injuries on the body, 
such as lacerated wounds or fractures of bones, may be produced by beams, 
walls, etc. of a burning house falling on a living or dead person. 


Accidental cases are very common, especially among women and 
children on account of their loose garments catching fire, while sitting near 
an angethi, chula, Primus stove or an open lamp. Lately, cases of acci- 
dental death by burns sustained from Primus stoves have become so 
frequent among the Gujarati women of Bombay that the Coroner has, on 
several occasions, passed strong strictures against their husbands or parents 
and warned them not to allow the use of these stoves in their houses. 


A number of persons may die from burns, when a fire breaks out in an 
inhabited house or when an explosion occurs in a factory of gunpowder or 
fireworks. In such cases wounds caused by the falling of rafters, bricks, 
etc., in addition to the burns, may be seen on the bodies. 


Children and feeble, epileptic, blind or intoxicated persons may fall in 
fire or in cauldrons of boiling water, oil or ghee. 


Children may be scalded by trying to drink from the spout of a kettle 
containing boiling water or by the kettle falling accidentally upon them. 


Spontaneous Combustion.—The possibility of spontaneous combustion 
of a human body may be raised as a plea in defence of certain cases of 
homicidal burning, but a body can never be consumed without the appli- 
cation of fire or flame, though a few unauthentic cases have been recorded. 
It is not even possible for a body composed of seventy-five per cent of its 
weight of water to catch fire from a spark or flame and be reduced to ashes 
without the surrounding objects being set on fire. 


Preternatural Combustibility—Preternatural combustibility is rarely 
noticed in a body, when inflammable gases are produced in the abdomen by 
the action of certain micro-organisms upon organic matter during the 
process of putrefaction after death. If a light is near, these gases are ignited 
and cause partial burning of the neighbouring soft tissues. 


It must be remembered that during life inflammable gases may be 
formed in the alimentary canal, and such gases, when belched, may be 
ignited on the application of a flame. Murdoch’ relates a case in which a 
man ignited his cigarette with a blow torch. Immediately there was an 
explosion in his mouth, and flames shot out of his mouth for a few inches 
with an audible report. There was a little bleeding from the mouth, and 
the inside of the mouth and throat were bruised and slightly abraded. 
Moutier 8 reported to the Society de Gastro-enterologie de Paris that as he 
was starting to perform an intrarectal electrocoagulation, and though he had 
taken the precaution of plugging the recto-sigmoid junction, there was an 
explosion which caused the patient to collapse and gave her hiccups for a 
quarter of an hour. Two hours later laparotomy revealed an extensive 
ecchymosis at the recto-sigmoid junction. 


LIGHTNING 


During thunderstorms people are sometimes struck down by lightning 
or atmospheric electricity in the open fields or in their houses, especially 





7. Jour. Amer. Med. Assoc., Dec. 24, 1949, p. 1,272; see also East, Lancet, VYol. I, 
1934, p. 252 


8. Lancet, Feb. 15, 1947, p. 275. 
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near open doors and windows, through which it enters. It is attracted by 
the highest points; hence it is dangerous to stand near tall trees during 
thunderstorms. Similarly, it is dangerous to have a good conducting 
material on the body or in its vicinity. Wet clothes and wet skins are also 
good conductors. while dry clothes and dry skin are bad conductors. 


Symptoms.—When an individual is struck by lightning, he falls uncon- 
scious immediately due to syncope or concussion, and dies at once from 
paralysis of the cardiac and respiratory centres or subsequently from the 
effects of burns and lacerations after some days or even weeks. In non- 
fatal cases the individual complains of giddiness, ringing in the ears and 
headache. These symptoms pass off very soon or hysteria and nervousness 
may supervene, when the lightning discharge is very slight, though in severe 
shock the individual may suffer from affections of the eyes, including con- 
junctivitis, clouding of the cornea, cataract and retinal hemorrhage or 
detachment, and later from loss of memory, anzesthesia, paralysis, tetanic 
convulsions, delirium, blindness, deafness or dumbness. 


The lesions produced by lightning stroke are varied, and may consist of 
ecchymoses, contusions, lacerations, wounds of almost any variety, simple, 
compound or comminuted fractures of bones and burns varying in depth and 
extent. In addition to the singeing of the hair, blisters, fissures and even 
charring caused by burns, reddish-brown arborescent markings are often 
seen on the surface of the skin. These markings are superficial burns 


producing mere erythema of the skin, which indicates the paths taken by 
the branching nature of the discharge. 





Fig. 73.—Burns caused by Lightning. 


_ The wearing apparel is usually burnt or torn at the point where light- 
ning strikes and enters the body and at the point where it leaves the body. 
In some cases the wearing apparel may be wholly stripped from the body 
and thrown to some distance. One or both of the boots or shoes may be 
burnt or torn to pieces, Sometimes, the soles may be torn off the upper 
leathers or a large hole may be torn in them. 
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In exceptional cases a person may be killed by lightning and yet the 
clothing may not be damaged. On the contrary, the clothing may be burnt 
and torn off the body without causing any injury to the person. 


Glass and metallic articles carried about the person are fused, and steel 
articles are magnetized ; these may leave their impressions on the skin. 


Treatment.—Start at once artificial respiration and continue it for at 
least four or five hours before abandoning the patient. Administer by 
inhalation oxygen at high tension. Administer heart stimulants after normal 
breathing has been established. 


Post-mortem Appearances—External_—Rigor mortis may occur soon 
after death and pass off quickly. The lesions mentioned above are usually 
present upon the surface of the body, but may be absent in rare cases. 


Internal.—The internal signs are not very characteristic. There may be 
extensive hzemorrhage in the brain which is occasionally lacerated. The 
pericardium shows petechial hemorrhages, and the cavities of the heart are 
either empty or full. The blood is usually fluid, but may be found clotted. 
Petechial haemorrhages are often present on the surface of the lungs which 
are found congested. The blood vessels may be found ruptured, and the 
internal organs torn. 


The following points should be taken into consideration before an 
opinion is given that death was caused by lightning :— 


1. History of a thunderstorm in the locality. 


2. Evidence of the effects of lightning in the vicinity, e.g. damage to 
houses or trees, death of cattle, etc. 


3. Fusion or magnetization of metallic substances. 
4. Absence of wounds and other injuries indicating homicidal death. 


Milustrative Cases.—1. Edwards describes a case in which he saw a young woman 
said to have been struck by lightning on the night of July 27, 1925. Over the right hip 
she had a large bruise, about six inches in diameter, with a central area of scorching. 
She was also suffering from a mild degree of shock. Her clothes were quite uninjured. 
At the time of the accident she had been standing close to the “lead in” of the wireless 
aerial. This had completely fused, and it seemed to be the flash from the fusing wire 
which had done the damage. She described it as seeming as though the whole of her 
right side had caught fire. 


Considerable damage had been done to the window frame where the wire entered 
the house, and bricks had been dislodged from the wall, although the aerial was 
“earthed” by a switch inside the house. Apparently this common form of protection 
against lightning is useless. The aerial, which was of seven-strand copper wire, was 
fused in several places—Brit. Med. Jour., Aug. 15, 1925, p. 294. 


2. A woman, while working in a field, was struck by lightning. Examination 
revealed a mark of the size of a penny at the top of the head where the lightning had 
entered the body. The hair on the occiput was singed. Along the entire course of the 
spinal column a mark from 25 to 30 cm. wide was noticeable, and it was continued on 
the back of the thigh. A second track of lightning branched off at the neck, and a 
mark from 2 to 3 em. wide was visible along the left breast and on the left side of the 
abdomen, and from the pubic symphysis it passed over to the right thigh. The pubic 
hair was singed. The mark of lightning showed several skin defects and coagulation 
necrosis, 4 cm. in diameter. Around these, areas of black discoloration and numerous 
small black holes were noticeable. The heart sounds were weak. The other internal 
organs were normal. The patient was unconscious for forty-eight hours. There was a 
tear across the tympanic membrane of each ear. When the woman regained conscious- 
ness, the retrograde amnesia with regard to the accident continued. She complained 
of severe pain in the region of the burned areas and of chills. She recovered in 20 days 
after the accident. On the sixth day a lumbar puncture was made on account of severe 
headache. Burns were treated by tannic acid ointment.—Dengl, Munchener Medizinische, 
log eesheritt, Munich, Vol. 78, Jan. 2, 1931, p. 27; Jour. Amer. Med. Assoc., April I, 

» D. 1,274. 


3. The following case was reported to me by Major P. N. Basu, LMS, Superin— 
tendent of District Jail, Bareilly :— 
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On May 1, 1933, at about 6 p.m., lightning struck the undertrial ward of the district 
jail, Bareilly, in which about a dozen undertrial prisoners were sitting in a row of two 
in the middle line of the barrack facing the iron-grated door. 


The lightning-flash struck the arch of the front iron-grated door of the barrack, 
travelled down to the floor for a distance of about 29 feet, scattering in several sparks, 
and then upward to an iron rod, 6 feet long, hanging irom the roof. It melted the rod, 
and then passed te the floor of one of the side iron-grated windows. Here it fused 
two iron cups lying in the vicinity and finally passed into the earth. 


AH the twelve undertrial prisoners, who were sitting in the barrack, were simul- 
taneously struck, and were thrown upon its floor in varying states of insensibility. One 
of them suffered from a severe type of shock, was unconscious for twenty-four hours 
after which he recovered. Another person developed paralysis of the left upper and 
lewer lambs, but recovered. Two were very severely burnt mostly on the abdomen, 
chest, buttocks, scrotum, penis and thighs. One of them died and the other recovered. 


The characteristic features of the injuries of all these cases were as follows -— 

(1) They were mostly on the lower part of the body. 

(2) The burns varied in degree from mere discoloration to scorching and destruc- 
tion of the skin. The burns never went deeper. 

(3) Eczema similar to one noticed after X-Ray burns developed in most of these 
burns. 


(4) Shock was the predominant symptom and injection of gum and pituitrin had 
a marked beneficial effect. 


(5) Some of these patients developed a fright complex after recovery. 


4. A man lying in a small hut in Tanganyika territory was struck by lightning 
and died at once. The following injuries were found on the body of the deceased -— 

The scalp was not injured, but a fracture of the left side of the frontal bone extended 
outwards to the base and a fracture of the right parietal bone passed backwards over the 
occipital bone to the foramen magnum. The base of the skull was shattered by multiple 
fractures with displacements of the fragments. The brain showed no macroscopic signs 
of injuries. 

On the left side of the neck all the soft tissues between the trachea and cervical 
vertebrz had been blown out, leaving a gap in which a closed fist could be placed. The 
wound on the left shoulder involved the whole of the deltoid region and showed a 
double fracture of the humerus, one at the neck of the bone, and the other 4 inches 


lower down the shaft. The separated portion of the bone was lying free in the wound 
completely denuded of muscle. 


There were scattered superficial wounds and abrasions on the face and chest, and 
the right side of the abdomen was slate~gray in colour, the skin being dry and parch- 
ment-like. No actual burning or singeing could be seen. Superficial wounds in the 
pubic region involved the penis and scrotum, and deep lacerated wounds extending 
from the groins to within 2 inches of the knees were found on the inner sides of both 


knees. There was a lacerated wound of the big toe, with smaller wounds on the dorsum 
of the foot. 


About 9 inches from the rear wall of the hut where the body was lying there was 
a coconut tree which showed the signs of the effect of recent lightning. The top was 
damaged and at intervals down the trunk the bark had been torn off. The hut which 


was constructed of sticks and mud with a low thatched roof showed no signs of recent 
damage. 


There was another man in the hut, but he was practically unhurt, though he was 
Somewhat dazed and was unable to give the account of the accident——D. A. Skan, Brit. 
Med. Jour., April 16, 1949, p. 666. 


ELECTRICITY 


Cases of injury or death from electric shocks occur in those cities where 
electricity is used for lighting and motive purposes. The electrical main 
may break, and the two ends may fall on a person, thus making a short 


circuit, or the workman may grasp the ends of a live wire, or may stand 
on one with the other in his hand. 


The Effects of Electricity —The chief effect of electricity is shock pro- 
duced by its current. It varies in accordance with— 


1. The nature of the current. 
2. The resistance of the body. 
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1. The Nature of the Current.—Currents generated at high voltages 
are dangerous to life. Alternating currents are considered more dangerous 
than continuous currenis, probably because they are usualiy generated at 
high tensions; but continuous currents of high tensions are equally 
dangerous under similar circumstances. Bettelli® considers that alternating 
currents of low periodicity are dangerous even at low voliages, but the 


danger diminishes with the increase of frequency even when generated at 
high voltages. 


In addition to high voltage, long duration and close contact are the? 
essential features of danger from electric currents. é 


In continuous currents shock is produced at the moment of the opening 


and closing of the circuit. In alternating currents it is also produced at each 
reversal of the machine. 


Many of the fatal accidents have occurred from currents carrying more 
than 1,000 volts, but cases are recorded, where death has resulted from 
~~ Currents of 200 or even lower volts. In such 
"4 cases the victims were mostly standing in 
| water or on damp ground, and were thus 
well “earthed”. Professor J ellinek mentions 
the case of a man who was killed by a cur- 
rent of 95 volts, when standing with wet 
boots in a mixture of potash and sugar in a 
factory at Prague. On the other hand, 
recovery has occurred after the passage of a 
current of 2,500 volts and even of 2,000 
volis. Fitzsimons” records the case of a 
man, through whose body a current of 20,000 
volts passed at a colliery. He recovered 
consciousness after twenty minutes’ artificial 
respiration. He was none the worse after a 
ew days, except for a large piece of flesh 
which sloughed from the sole of one of his 
feet. He was standing at the time of the 
shock on a dry concrete floor, but totally 
unprotected as regards gloves or rubber 
shoes. 


The danger of a person in a bath touching 


Fig. ame rnes hand from a defective electrical switch in consequence 
contact with a live current o was i 
250 volts. (From Pathological of the water and bath furnishing a perfec 


3 A 
Museum, King George Medi- | earth” for the current is wel] known. 
cal College.) A girl, aged 17 years, on going to her bath took an 


electrical heater with her to warm the bath-room. 
After a few minutes her mother heard screams and forced the door open. She found 








Judicial electrocution is the form of execution employed in the United 
States of America. For this purpose the condemned criminal is seated and 
Strapped in a strong chair, and an alternating current of 74 amperes at a 
Pressure of 1,700 to 2,000 volts is, as a rule, passed three times for about 


thirty seconds through the body by means of metal electrodes placed over 
the head and round one leg. 


3. Lewis Jones, Medical Electricity, Ed. VII, p. 315. 
10. Brit. Med. Jour., Nov. 15, 1924, p. 932. 


11. London Correspondent, Jour. Amer. Med. Assoc., March 11, 1933, p. 752. 
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Fig. 75.—A case of electric burns. An insane person went to Grant Road (Bombay) 
Station sidmg and climbed the roof of a saloon bogie and touched the upper head 
railway electric wires. He remained suspended. 


(From a photograph lent kindly by Dr. H. S. Mehta.) 


According to the regulations of the Board of Trade currents of more 
than 250 volts are not supplied to dwelling houses for the purposes of lights 
and fans. 


2. The Resistance of the Body.—The effects of electric shock vary with 
the amount of resistance offered to the flow of its current. The human body 
is a bad conductor of electricity, though the resistance varies in different 
tissues. The skin offers very great resistance and when perfectly dry is 
impervious to currents of great strength. Hard and oily skins are also 
resistant, but moist, soft and perspiring skins are less resistant. Resistance 
diminishes with the continuance of the current. It also diminishes in 
kidney diseases, Basedow’s disease and hysteria. 


Symptoms.—The symptoms produced by the passage of an electric 
current are local lesions at the points of entrance and exit of the current, 
pallor of the face, suffused eyes, dilated pupils, cold, clammy skin, stertorous 
‘breathing, and insensibility. Signs of cerebral irritation may sometimes be 


present. In severe cases insensibility occurs immediately, followed by a 
few gasps and death. 


According to Professor Jellinek * the lesions produced by the electric 
current are not burns, and none of the surrounding structures is altered. 
They heal without infiltration, suppuration or pyrexia, but when tendons, 
joints and large areas are involved, there may be some aseptic necrosis and 
it is presumably this change which accounts for haemorrhages which some- 
times complicate recovery. In some cases death may occur later from 
extensive destruction of the tissues of a limb or limbs. 


Headache, giddiness, temporary loss of memory and speech, deafness 
ami hysterical manifestations may occur after recovery from electric shock. 





12. Lancet, Nov. 5, 1927, p. 1002: Medizinische, Klinik. Sep. 23. 1927. 
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In some instances there may be paralysis due to degenerative changes in the 
nervous system. Rarely, optic atrophy and other intraocular lesions may 
develop several months afterwards."® 

Lucas i+ reports the case of a boy, aged 15 years, who, while standing on a dis- 
charged transformer so as to dust a ledge, slipped and clutched at a cable carrying a 
current of 10,000 volts. Respiration at once ceased and the limbs were burnt, swollen 
and stiff. The boy recovered consciousness after artificial respiration, but the limbs 
became gangrenous. On the third day the right arm was amputated through the 
shoulder-jomnt. Arterial thrombosis was found upto the origin of the superior profunda. 
Both legs were amputated on the sixth day. Toxemia set in, and the boy died on the 
ninth day after the accident. 


Causes of Death—Death from electric shock may occur from sudden 
stoppage of the action of the heart, or from paralysis of the respiratory 
centre due to nervous inhibition. According to the experiments of Lang- 
worthy ?° death from fibrillation of the cardiac ventricles is believed to be 
more common after contact with low voltage circuits, while circuits at high 
voltages cause death from respiratory failure due to central inhibition in 
the nervous system. 


Treatment.—The current should be switched off at once, or the patient 
should be removed from the vicinity of the live wires, but the person trying 
to remove him should guard himself against its effects by wearing India- 
rubber gloves, by wrapping his hands in several folds of dry cloth, by 
standing on hay, or by using a long stick to remove the wires. The treat- 
ment to be adopted after removal is stimulation, warmth, friction, artificial 
respiration and venesection, if necessary. Pomettai® recommends that 
artificial respiration should be continued for at least five hours except in 
those cases where the injuries are so severe that the patient cannot possibly 
be alive. Carbon dioxide is a valuable respiratory stimulant, and can be 
given from a soda-water syphon, when no cylinder is available. The syphon 
is half emptied and a rubber tube is attached to its nozzle; it is then inverted 
and the fluid is blown out of the glass tube. Gas is admitted to the patient’s 
air-passages through one nostril. 


Post-mortem Appearances—External.—The face is generally pale, the 
eyes are congested and the pupils are dilated. Local lesions are found at 
the points of entrance and exit of the electric current. Professor Jellinek 17 
has pointed out that the micropathological changes, as observed in the skin 
at the site of an electrical lesion, are a compression of the horny layer into 
an homogeneous plaque, and an ironing out of the underlying papillary 
process. Occasionally fissures and hollows appear between the corneum 
end germinativum, but this is not invariable, and thé surest sign that an 
electric current has passed is the coalescence into a star-shaped or rod-like 
structure of the basal cells in each group of the rete Malpighii. 


Internal.—The lungs are often found cedematous, and the other internal 
organs are congested. Minute haemorrhages are seen in the meninges, and 
Tardieu’s spots are found on the pleuree, pericardium and endocardium. 
Eechymoses may be noticed along the path of the current. 


In the case 18 of a young man, about 21 years of age, who was killed by 
: direct current of 220 volts, the following post-mortem appearances were 
ound :— 


There was no sign of electric burn on the skin. There was intense 
vascular congestion of the dura mater, more noticeable on the left than on 





13. Bainbridge, Brit. Med. Jour., Dec. 6, 1930, p. 955. 

14. Brit. Med. Jour., Jan. 21, 1905, p. 134. 

15. Jour. Exper. Med., June 1, 1930, p. 943; Brit. Med. Jour., Aug. 30, 1930, | Eo, p. 38. 
16. Schweiz Med. Woch., 1930, Vol. IV, p. 82 ; Lancet, Feb. 8, 1930, p. 310 

17. Lancet, Nov. 5, 1927, p. 1,002; Medizinische, Klinik, Sep. 23. 1927, 

18. Lancet, April 14, 1928, p. 756. 
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the right. The cerebral vessels were similarly congested, free blood being 
present with clots around the medulla, between the cerebellum and tentc- 
rium and over the island of Reil. Both lateral ventricles were full of blood- 
clot. 


Medico-Legal Questions.——Deaths by electric currents atc mostly 
accidental. Recently. a case occurred in one of the suburbs of Bombay, in 
which a milkman was accidentally killed by touching the door of the house 
where he had gone early in the morning to sell milk. The owner of the 
house had attached a live wire to the door to prevent the entrance of thieves. 


The danger of flying kites in the vicinity of overhead electric supply 
lines is illustrated by a fatal accident which occurred in Jullundur city. 
While flying a kite with the ordinary string, a boy happened to touch a live 
electric wire with his kite, and was burnt badly and rendered unconscious. 
He succumbed eventually to his injuries. On the day of the occurrence, the 
ground was wet with rain and the string appears to have been moistened by 
contact with it.!* 


Suicide by electric currents is rare, but a few cases have been reported. 
A man,~? named Paul Thiebault, with a view to committing suicide, deli- 
berately took hold of the electric conductors at the works of M. Chertemps 
in Paris, and met with an instantaneous death. A case 7! is recorded where 
a young man committed suicide by attaching to himself an electric installa- 
ton, operating a potential of 200 volts, and timed to make contact during his 
sleep. 


Homicide by electricity, though extremely rare, is quite possible. In 
January 1927, certain colliery proprietors of Cardiff were charged with 
manslaughter of a collier, who was electrocuted during a ratting expedition. 
It was alleged that a copper wire in the fence was electrified from the 
powerhouse to protect the coal bunkers.*? 





19. Times of India, Feb. 12, 1936. 

20. Brit, Med. Jour, March 14, 1885, p. 550. 

24. M. Critchley, Brit. Med, Jour., Jan. 13, 1934, p. 71. 
22. Sydney Smith, Foreus. Med. Ed. IX, p. 244. 


CHAPTER X 


MECHANICAL INJURIES 


— 
mt . . . . . . s * * 
Fox medico-legal purposes mechanical injuries are divided into bruises 
or contusions, abrasions and wounds. 
i, 
~~, 


BRUISES OR CONTUSIONS 


Bruises or contusions are injuries which are caused by a blow from a 
blunt weapon, such as a club (lathi), iron bar, stone, ball, fist, ete., or by a 
fall, or by crushing or compression. These are accompanied by a painful 
swelling and crushing or tearing of the subcutaneous tissues without 
solution of continuity of the skin. The swelling is due to the rupture of the 
subcutaneous blood vessels producing in the cellular tissues extravasation of 
blood, which is known as ecchymosis or effusion of blood. 


Ecchymosis makes its appearance over the seat of injury in one or two 
hours after the injury. It may appear even in less time, if the skin injured 
is very thin, as in the eyelids and scrotum. When ecchymosis has occurred 
into the deeper tissues or under tense fasciee, it appears on the surface at an 
interval of one or two days or even more at some distance from the seat of 
injury following the line of least resistance and in obedience to the law of 
gravity, e.g. the appearance of a black eye in the case of a contusion on the 
forehead or on the head. Sometimes, ecchymosis may not appear until after 
death, when a contusion has been caused within a few hours or a day or 
two before death. According to Sir Bernard H. Spilsbury ! this is not due 
to any appreciable addition to the blood in the contused area after death, 
but to a more rapid hemolysis of the stagnant blood as a part of post- 
mortem changes ; there is no circulation to carry away the pigment and the 
tissues are dead and cannot deal with it. The pigment diffuses locally, pro- 
ducing a stain in the surface, dark red at first, but changing sometimes to a 
bright red colour from absorption of oxygen through the skin: or an area 
of a dark green putrefactive discoloration appears over a deep bruise before 
the skin around it is changed. 


Zhe extent of ecchymosis depends, in ordinary circumstances, upon the 
nature and severity of the force used, the vascularity of the part struck, 
looseness of the underlying cellular tissues and the condition of the assaulted 
victim. Thus, eechymosis will be extensive in lax and vascular tissues, such 
as the eyelids, scrotum and vulva and very little in tough and less vascular 
tissues, such as the scalp, palm of the hand or sole of the foot. Again, it 
may not appear in the abdomen even if a cart-wheel were to pass over the” 

y and cause death from the rupture of an internal organ. ,In cases of 
fatal internal injuries there may not be any sign of ecchymosis on the body, 
when a person is assaulted even with an iron-tipped lathi (blunt weapon}, 
after he is covered with a thick rug, blanket or a quilt. No evidence of 
ecchymosis is also present if the weapon used is a yielding one, such as a 
sand-bag. 

-Ecchymosis is easily produced im children, abby women and old people 
even by slight violence; on the other hand, it will be very slight if a person: 
happens to be strong and muscular. 

4dn_certain pathological conditions, such as scurvy, purpura, erythema 
nodosum, heemophilia, malignant cases of infectious diseases, rashes due to 
the continuous use of drugs, and in the aged with sluggish circulation, a 
slight blow or pressure may produce an extensive ecchymosis, In such 
cases subcutaneous haemorrhages may occur Spontaneously and may be: 
— EE 
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mistaken for ecchymosis, but they can be easily distinguished from their 
numter, size, and symmetrical situation (generally on the legs), and from _ 
the absence of abrasions over the spots. Subcutaneous haemorrhages may 
also result from great muscular exertion as in epileptic seizures. Thee are 
usually numerous, but smaller in size. a 


Subconjunctival ecchymoses due i 
to the rupture of small vessels 
may occur directly from a blow 
to the eye or indirectly trom a 
blow or fail on the head. They 
are often seen in children suffer- 
ing from whooping cough, and 
may sometimes result from 
severe straining during sneezing, 
coughing, vomiting, or lifting 
heavy weights, especially in old 
people. 

Sometimes blebs and bulle 
may form over the injured part, 
especially when ecchymosis is 
caused by an oblique and glanc- 
ing blow or by fracture of a bone. 


Result of Bruises.—Bruises are, 
as a rule, simple injuries. They 
are seldom fatal unless accom- 
panied by the rupture of an 
internal organ, or by extensive 
crushing of the tissues and large 
extravasation of blood, producing 
sloughing and’ gangrene of the 
parts. However, several bruises, 
though trivial individually, may 
cause death from shock. 

In June 1910, Musammat Bullo, 13 
years old, was beaten to death by her 
husband and father-in-law for neg- 
lecting the household duties. Post- 
mortem examination showed that 
death occurred from shock due to 


twenty-nine simple bruises inflicted on 
various paris of the body. 


Age of a Bruise.—The age of a bruise may be ascertained from the colour 
changes which its ecchymosis undergoes during absorption. These colour 
changes are due to the disintegration of the red blood cells and staining of 
the hzemoglobin thus set free. They commence at the periphery and extend 
inwards to the centre. ey are red at first, but during the next three days 
they appear blue, bluish-black, brown or livid red, and become greenish 
from the fifth to the sixth day, and yellow from the seventh to the twelfth 
day. ‘This yellow colour slowly fades in tint till the fourteenth or fifteenth 
day when the skin regains its normal appearance. Moreover, its disappear- 
ance is more rapid in healthy persons than in sickly and old people with 
feeble circulation. It also depends on the nature of the violence 
Eechymosis caused by slight force will disappear in about a week or two, 
while an extensive one caused by considerable force will disappear in about 


three to four weeks. It must be remembered that the colour changes are 
not seen so well on dark skins as on fair skins. 


Eechymoses situated in the deeper tissues do not exhibit an dati 
“es y gradations 
of superficial colour changes during their absorption. Subconjunctival 


4 
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Fig. 76.—Contusions caused by blows 
from a blunt weapon (stick). 
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Bruise on shoulder showing colour changes after four days. 
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ecchymeses do not undergo the usual colour changes; they are at first 
-_ bright red, and then become yellow in colour before they disappear. 


“Nnifference between Accidental, Homicidal and Self-inflicted Bruises.— 
The usval question that a defence pleader puts to a medical witness in the 


ease of bruises is whether 
they were caused accident- 
ally by a fall or homicidally 
by mechanical force. The 
reply to this question is not 
easy in all cases; however, 
the position and arrange- 
ment of the bruises may 
help the witness give a defi- 
nite reply. In the case of a 
fall, a medical practitioner 
should look for the evidence 
of sand, gravel-or mud on 
the body. Again, the shape 
and size of a bruise gene- 
rally correspond to the 
weapon used in inflicting 
the injury. Thus, a bruise 
caused by a blow from a 
fist or a butt end of a club 
(lathi) is usually rounded 
in appearance. A. bruise 
inflicted with the length of 
a club or stick is, as a rule, 
elongated and irregular. A 
soft cane or whip usually 
Fig. 77-——Bruise caused by a shoe heel. produces two parallel bruis- 

es with an intervening space 

almost equal to the diameter of the weapon. A bruise caused by a whip 


may also encircle a limb or part of the body and may present an abraded 
surface at the end. 


Bruises caused by a blunt weapon are not, as a rule, self-inflicted. 
During my long practice of twenty-eight years as a medico-legal officer I 
have not come across a single case of this nature. But, with a view to 
supporting a false charge of assault, bruises are sometimes simulated by the 
application of some irritant substance, such as the juice of Bhilawa (mark- 
ing nut) or the root of Chitra (plumbago zeylanica) or Lal Chitra (plum- 
bago rosea). ‘The marks produced by these substances appear like bruises, 
but they are dark-brown in colour with the margins usually covered with 
tiny vesicles, and the surrounding skin is red and inflamed. The scrapings 
of the marks, if recent, will respond to the tests of the substance used. 
Owing to the irritation caused by the application of these substances it is 
very difficult to avoid scratching the part with the fingers; hence similar 
marks are usually found on the tips of the fingers and under the free edges 
of the finger nails. 

In November 1926, a woman complained that she was beaten with a club. On 
examination I found four marks of dark-brown pigmentation, varying from 1” to 4 by 
1’ to 3%, obliquely across the back and outer side of the left thigh in its lower half. The | 
skin around the marks was red and inflamed, and the edges were covered with tiny.’ 
vesicles. The tips of the fingers showed similar marks of dark-brown pigmen 


tation. 
The scraping of the marks on the thigh and fingers gave the chemical tests of the juice , 
of marking nut. 
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In October 1932, 2 woman was sent to me by the City Magistrate of Lucknow with 
a report that she had been beaten with a cane. She had two vertical dark-brown patches 
along the upper part of the left shoulder blade towards its inner border. These were 
almost parallel with an intervening space of half-an-inch. Their margins were Was 
The first one of them was 23" .. 4’%, and the other was 2’ x #/’. She had also aXermilar 


patch, 2” +. 3”, along the back of the left forearm towards its cal patie 11/3” 
below the left elbow. All these patches appeared to have been caused b Salphuric acid. 

Dutt= also reports cases in which a rectangular shiny patch yfoduced by caustic 
on the chest was claimed to be the result of a blow, and the mark left by a heated rupee 
on the bac'’s was attmbuted to a blow from a lathi (club). 

Difference between Ante-mortem and Post-mortem Bruises.—A certain ; 
amount of swelling and the colour changes are found in a bruise caused 
during life. There are usually coagulation of the effused blood into the 
subcutaneous tissues and infiltration of the blood in the muscle fibres. 
These signs are absent in a 
fruise caused after death. 
In a doubtful case it is 
advisable to make a micros- 
copic examination of the 
affected tissue. A bruise is 
likely to be disfigured by 
putrefaction, and it is diff- 
cult to differentiate between 
a bruise caused during life 
and that caused immediate- 
ly after death. Sir Robert 
Christison proved by ex- 
periments that it was pos- 


sible to produce a bruise Fig. 78.—Effused, coagulated blood in 

within two hours to three the subcutaneous eates of the chest 

hours and a quarter after due to ante-mortem contusion. 

death which it would be 

difficult to distinguish from one caused during life; but he found that very 
great violence had to be used and even then the resulting bruise was meh | 
smaller than what would have been produced by similar meaz$ during life. 
However, Sir Bernard H. Spilsbury* has pointed out that two minutes after 
death no appreciable bruising occurs, inasmuch as the development of a 
bruise depends upon the maintenance of the circulation, which slows down 
owing to the fall of the arterial blood, and is soon completely arrested as 
soon as the heart’s action is stopped in death. 





ABRASIONS 


Abrasions are injuries involving loss of the superficial epithelial layer 
of the skin, and are produced by a blow or a fall on a rough surface, by 
scratching with the finger nails or by teeth-bites. Abrasions vary in size 
and shape and bleed very slightly. They are of very little significance from 
a surgeon’s point of view, but are of great importance from a medico-legal 
point of view. 

Abrasions resulting from friction against a rough surface during a fall 
are mostly found on bony parts, and are usually associated with contusions 


or lacerated wounds and sometimes with very serious injuries. Abrasions 
may also be covered with mud, straw, etc. 


~/xbrasions caused by the finger nails indicate a struggle and an assault, 
and are usually seen on the exposed parts of the body, such as the face, 
neck. fore-arms, hands, etc. They may be crescentic in shape, especially if 


2. Ind. Med. Gaz. May 1927, v. 296. 
3. Lancet, Feb. 28, 1925, p. 421. 








DROWNING LIT 


ing is likely to obliterate the signs to a great extent. In doubtful cases, 
where a definite opinion cannot be given, it is safer to preserve the viscera 
for chemical analysis. 


2. Whether the Drowning was Suicidal, Homicidal or Accidental.—In | 
India, drowuing occupies the first position of all the modes of committing 
suicide. In two-QRundred and thirty-one cases investigated by me during a 
period extending over eight years, suicide was effected in the following 
modes: Drowning, 90 (34 males, 56 females); Opium, 73 (55 males, 18 
females); Irritant poison, especially arsenic, 30 (17 males, 13 females): 
Hanging, 28 (13 males, 15 females); Cut throat, 6 (5 males, 1 female); 
Gunshot, 2 (1 male, 1 female); Burns, 2 females. 


Females, even on the least provocation, commit suicide by jumping 
into a well or a tank in the neighbourhood of their house or village. Some- 
times a woman falls into water with her child. If she survives and the child 
dies, she is tried under section 309, I.P.C., for the offence of having com- 
mitted an attempt at suicide, and may be tried under section 302, LP.C., for 
having committed the murder of her child, or under section 304-A, LP.C., 
for causing the death of her child by negligence. 


~ A ease occurred at Agra where a woman jumped into a well with a view to com-~- 
mitting suicide together with her daughter, 3 years old. She was saved, but her daughter 
died. During the trial the woman put up a very ingenious plea of defence that while 
playing in the vicinity of the well her daughter climbed up its parapet and fell down 
accidentally ; to rescue her she at once plunged into the well, but could not save her 
daughter. The plea was, however, not accepted by the court, as the parapet was too 


high for the child to climb, and the woman was sentenced to death under section 
302, LP.C. 


A woman, who was harassed and ill-treated by her husband, in a fit of disappoint- 
ment and annoyance jumped into a well with the object of drowning herself. At the 
time when she jumped into the well she had her child tied at her back but she was 
not conscious of the fact and the result was that although she escaped the child died. 
It was held that the woman was guilty of attempting to commit suicide, that it could 
not be said that her act came within the purview of clause 4 of section 300 of the Indian 
Penal Code, and that, therefore, she was guilty of a negligent omission, that is, the 
omission to put the child down before jumping into the well and that the death of the 


child having been caused by such negligence, the accused was guilty of the offence 
under section 304-A, LP.C.16 


S imes, suicides tie their hands or feet together or attach heavy 
weights to their person, before jumping into water. Dr. Godfrey Carter 17 
records the case of a man who bound himself with a rope in a way that 
completely inhibited the movement of his arms and legs and then threw 
himself in a canal a few miles from his house. 


In such cases it would be 
necessary to determine whether the knots or folds of the rope or ligature 


were such as could have been made by the suicide himself, Por a murderer 
often ties the hands and feet of his victim before he throws him into water. 


Injuries are generally absent, but they may be found on the body 
coming accidentally into violent contact with a hard object during a fall in 
water. Rarely, suicides inflict severé wounds upon themselves either by a 
cutting weapon or by a firearm before they take the fatal jump into water. 


Homicidal drowning is rare except in the case of infants and children. 
psa common practice to rob children of their ornaments and then te 
hrow them into a well or a tank. It is not possible to throw an aduk of 
average strength and in full possession of his senses into water so as to 
drown him unless he is attacked unawares or he has been previously stupe- . 
fied by some narcotic drug. In the case 1* of Rex v. George Joseph Smath 
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(popularly known as “the brides of the bath”), Joseph Smith was con- 
vieted in 1913 of the offence of having committed the murder of three 
women by drowning them in a bath a few days alter he had married each, 
During the trial it was proved from the experiments carried out by Inspector 
Neil in full as well as empty baths, that it was possible to submerge an 
unsuspecting person all of a sudden into a bath and to keep#he head under 
water for five or fen minutes for death to occur withdut producing any 
injury on the head or body. Under the circumstances the person would be 
vnable io offer any resistance, as unconsciousness would supervene imme- 
diately by sudden submersion, when water would rush up the nose, 


Accidental drowning is not uncommon in India. [Loccurs occasionally 
among swimmers due to their rashness in swimming but it occurs mostly in 
non-swimmers who venture to go beyond their depth in the sea, rivers, 
canals, lakes, etc. It also occurs among persons at bathing places while 
bathing in deep water. In such cases the body is usually naked with only 
a Join cloth or a bathing or swimming suit, having no weight attached to it, 
Females may fall accidentally into a well while drawing water from it. It 
must be remembered ia before humping int, water with a view to com 
mitting suicide an Indian woman generally tucks up the lower ends of her 
garments and passing them between er legs fastens them at the loins $0 
fr ie Games Ty not be disheveled and expose nakedness after death 
when the body comes up to the surface. 

Children may also accidentally fall into ponds or lakes while playing 
near their banks. They may even fall accidentally into domestic vessels of 
water, such as buckets, wash tubgs, ete. 


Accidental drowning in shallow water is very rare except when the 
individual happens to be intoxicated, insane or epileptic. I met with a case 
in which a British soldier was found drowned in a shallow nala (ditch) 
near the second Rajput Lines, Lucknow Cantonment. The face was sub- 
merged, but most of the body was above the surface of water. The deceased 
had been drinking and was on the verge of delirium tremens, 


CHAPTER Vil 
DEATH FROM STARVATION, COLD AND HEAT 
STARVATION 


Starvation of inanition results from the deprivation of a regular and 
constant supply of food, which is necessary to keep up the nutrition of the 
body. Starvation is regarded as acute when the necessary food has been 
suddenly and completely withheld, and chronic when there is a gradual 
deficient supply of food. 


Symptoms.—In the protracted absence of food the acute feeling of 
hunger lasts for the first thirty to forty-eight hours and is succeeded by 
pain in the epigastrium, relieved by pressure, and accompanied by intense 
thirst. After four or five days of starvation general emaciation and absorp- 
tion of the subcutaneous fat begin to occur. The eyes appear sunken and 
glistening, the pupils are widely dilated, the cheeks are hollow, and the 
bony projections of the face become prominent. The lips and tongue are 
dry and cracked, and the breath is foul and offensive. The voice becomes 
weak, faint and inaudible. The skin is dry, rough, wrinkled and baggy, 
emitting a peculiar, disagreeable odour. The pulse is usually weak and 
frequent, but sometimes becomes slow. The temperature is usually sub- 
normal, the diurnal variation reaching 3.28°F. instead of 0.3°F. to 1°F 
as in the normal body. The abdomen is sunken, and the extremities become 
thin and flaccid with losS“of muscular power. There is at first constipation, 
the motion being dry and dark, but later towards death diarrhwa or 
dysentery generally supervenes. The urine is scanty, turbid and highly 
coloured. The loss of weight is most marked and constant. The loss of 
two-fifths or forty per cent of the body weight ordinarily ends in death. 
The intellect remains clear till death though, in some cases, delusions and 

ucinations of sight and hearing may be met with. Occasionally delirium 
and convulsions or coma precede death. It should be remembered that in 
cases where there is a gradual deprivation of food, death may occur after 
a prolonged period from some intercurrent diseases, such as typhus, 
malaria, pneumonia, bronchopneumonia, meningitis, enteritis, tuberculosis, 
anzemia, etc. 


From observations 1 made on the prisoners of war returning to England 
during the spring of the year 1945, on the Dutch shortly after liberation 
and on the inhabitants of Belsen Concentration Camp who suffered from 
chronic starvation due to shortage of food and even water for a prolonged 
period, it has been estimated that for the description of a clinical picture cases 
of starvation can be divided into two types, viz. dry types of cases and wet 
types of cases. The dry cases were characterized by extreme emaciation and 
loss of weight varying from 39 to 50 per cent of the original weight. In the 
severe cases the pulse was impalpable, the blood pressure unobtainable and 
the colour was grossly cyanotic. Slight cedema was seen on feet. 


im the wet_cases there was gross cedema which affected feet, legs, arms 
and face and was frequently associated with ascites and pleural effusions. 
Pyrexia_and watery diarrhcea were common in both the types of cases. In 
Belsen Concentration Camp the men were eunuchoid in appearance and the 
women in many cases had acquired male characteristics. There were. 
complete loss of moral standard and human kindness. Anzemia was usgall 
present. a 












1. Janet Vaughan, Medical Annual, 1946, p. 326; see also J. P. Bose, UN. 
P. Mukerjee, Ind. Jour. Med. Res., Vol. 34, May 1946, p. 143. wie 
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Fatal Pertod.—Death occurs in ten to twelve days if both water and food 
are totally deprived. If food alone is withdrawn life may be prolonged for 
a long period, say from six to eight weeks or even more since some Jain 
Sadhus are reported to have fasted for two to four months without taking 
anything but boiled water during day time only. A middle-aged Jain woman * 
of Mangrol (Saurashtra) died after a 135-day fast which she had undertaken 
for self-purification. It is reported that Professor Bhansali fasted for sixty-two 
days from November 11. 1942. to January 11, 1943. During the first fifteen 
days of his fast he took neither food nor water and walked about ninety 
miles. During the remaining period of forty-seven days he took only water. 
His weight was 116 lbs. before he started the fast and was 63 Ibs. three days 
before he broke his fast. Mayor Mc. Swiney abstained from food in Brixton 
prison for seventy-five days before he died, while Jatindra Nath Das, the 
accused in the Lahore conspiracy case, died in Borstal jail after sixty-one 
days’ hunger strike. This is, however, influenced by certain conditions, 
such as age, sex, condition of the body and its environments. 


Age.—Children suffer most from want of food. Old people require ess 
nourishment than young adults, and can, therefore, stand the deprivation of 
food better, but not for a longer period owing to the weakening of their vital 
functions. 


Sex.—f'emales can withstand starvation for a longer period than males, 
as they have a relatively greater amount of adipose tissue in their bodies, 
and ordinarily consume less food. 


Condition of the Body.—Fat stored up in the body is utilized as food for 
the maintenance of life during starvation. It is, therefore, natural that 
fatty, healthy people are likely to endure the withdrawal of food better and 
jonger than thin, lean and weak persons. 


Environment of the Body.—The effects of starvation are not felt very 
much so long as the body temperature is maintained by suitable clothing. 
Exposure to cold tends to shorten the period of life. Exposure to excessive 
heat also accelerates the onset of death, if a sufficient quantity of water is 
not available. Starvation is well borne by those persons in whom the acti- 
vity of their vital functions is lowered, as in the cataleptic. On the other 
hand, active physical exertion during starvation hastens death. 


Treatment.—In persons suffering from prolonged starvation the digestive 
processes have become very feeble; hence caution should be observed in 
the administration of food. Solid food should not be given at once, as it is 
likely to set up an attack of serious indigestion and even death. It is 
advisable to give at first sips of hot water, and then to add gradually small 
quantities of milk. Feeds should consist of small quantities at a time, and 
should be repeated at frequent intervals. The simplest and most easily 
digestible liquid foods should be given, and solid foods should be added 

ually and with care, when the stomach has regained the digestive 
power. Warmth of the body should be maintained by the application of 
hot water bottles, and by rubbing the surface gently with stimulating lotions. 
Diffusible stimulants may be given hypodermically or by the mouth. 


pale, scft and wasted, and fat is almost completely absent in the subcuta- 
neous and intracellular tissues, as well as in the omentum, mesentery, and 
about the internal organs, although some fat may be present in cases where 
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death has occurred rapidly from the sudden withdrawal of both food and 
water. It should also be remembered that the entire absence of fat 
throughout the body is never seen in wasting diseases, such as tuberculosis, 
diabetes, etc. 


Internal_—The brain is usually normal, although it is sometimes pale 
and soft. The meningeal vessels are congested, and there is frequently 
some serous effusion in the ventricles. The heart is small in size, and the 
muscle is pale and flabby. The chambers are generally empty. The lungs 
are pale and collapsed, and exude very little blood, when cut. At times 
the lungs may be cedematous, and may show hypostatic congestion at the 
bases. The stomach is smail, contracted and empty. It may contain 
undigested food, if it had been given to the deceased shortly before death 
in order to avert a suspicion of wilful starvation. The mucous membrane 
of the stomach and upper part of the small intestine is more or less stained 
with bile. The intestines are empty and contracted, but the lower portion 
of the large intestine may sometimes contain hard, scyballous feecal matter, 
and may often present more or less evidence of inflammation. These 
hollow viscera show an extensive thinning and translucency of their walls 
indicating thereby that no food has passed the stemach for a considerable 
time. Sometimes ulcerations are found in their walls; these are very likely 
due to irritation resulting from the injudicious ingestion of substances to 
appease hunger. The liver, spleen, kidneys and pancreas are small and 
shrunken. The gall bladder is usually much distended, and contains dark, 
inspissated bile. The urinary bladder is empty. 

On the 28rd November 1928, I examined the body of one Mussammat Samita, aged 
about 20 years, who died on or about the 25th day after having received an injury in 
the neck which completely divided the larvnx and pharynx, so that no food could pass 
down the throat. The body was thin and emaciated. and reduced almost to a skeleton. 
There was no fat about the breasts which had all atrophied, leaving only the dark 
nipples. Internal examination showed that the brain was normal and its membranes 
were congested. The lungs were congested at the bases, and the root of the right lung 
was pneumonic showing grey hepatization. The chambers of the heart were empty. 
The stomach was corrugated and empty, weighing 4 ounces. Its mucous membrane was 
rough, corrugated and congested at places. The small intestine was shrunken and 
emptv. The mucous membrane was pale except at the lower part where it was con- 
gested. The large intestine contained dry feecal matter in its lower part. The liver 
was small, weighing 34 ounces. The spleen was Shrunken and weighed 3 ounces. The 


kidneys were congested, each weighing 2 ounces. The gall bladder contained dried 
bile, and the urinary bladder was empty. 


Medico-Legal Questions.—These are— 
1. Whether death was caused by starvation. 
2. Whether the starvation was suicidal, homicidal, or accidental. 


1. Whether Death was caused by Starvation—One must always bear 
in mind that there are certain pathological conditions, viz. malignant disease, 
progressive muscular atrophy, Addison’s disease, diabetes mellitus, tuber- 
culasis, pernicious anzemia, and chronic diarrhoea, which lead to progressive 
wasting and emaciation of the body. It is, therefore, very necessary to 
examine carefully all the internal organs and to search for the existence of 
any of these diseases while holding a post-mortem examination, before one 
can give the opinion that death occurred from starvation. In the Penge 
murder case of 1877 in which Louis Staunton, Patrick Staunton, Mrs. Patrick 
Staunton and Alice Rhodes were sentenced to death for having killed by 








an agitation was started later in the medical press that death was not due. 
to starvation, but was due to tuberculosis, as at the post-mortem examination. 

“s slight deposit of a tubercular substance ” was found “on the menibranes. 
of the brain”, and there was also “a tubercular deposit about 2 i ware 
at the apex of the left lhmg”. H was also urged that the post-morte 
nation had not been thorough, inasmuch as the urine had not been 
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for the presence of sugar, nor had the cesophagus and suprarenal glands been 
examined. These criticisms led the Home Secretary to reopen the case. A 
free pardon was granted to Alice Rhodes and the sentence passed on the 
three Stauntons was commuted to penal servitude for life. Dr. Halliday 
Sutherland? reviewed this case before the Medico-Legal Society, London, 
at their meeting held on the 15th February 1921, and proved from the medical 
evidence given during the trial that death was due to starvation. 


2 Whether the Starvation was Suicidal, Homicidal or Accidental._— 
Suicidal starvation is rare, though it may be seen among lunatics or prisoners, 
who may go on “hunger strike”. In this connection it must be remembered 
that the forcible feeding of prisoners, when they refuse to take any food on 
account of passive resistance, is not an assault but is quite lawful. 


In India, sometimes, young hysterical women imagine that they are 
possessed by deities, and say that they can live without food for a prolonged 
period, or they do so to practise deception on their friends and relatives. 
When people watch them, the fraud is exposed, but in some cases they 
actually abstain from food, and prefer to die rather than that their impos- 
ture should be detected. Persons watching them must be very careful, as 
they are criminally responsible for abetting suicide, if death results from 
this enforced fasting. 

Bai Prembai, a Hindu woman of Bombay, who professed to live without food and 
to pass neither urine nor feeces, undertook to allow a watch to be kept upon her move- 
ments. A committee of medical men and one lady doctor undertook this duty and 
selected eight nurses to conduct the watch. After four days’ watching a packet of food 
was found to have been concealed upon her person and she was exposed.—Barry, Legal 
Med., Vol. Il, p. 244. 

Homicidal starvation is met with in the case of old, helpless, or feeble- 
minded persons and children or infants. Illegitimate infants are sometimes 
done to death by depriving them of proper food, and at the same time expos- 
ing them to cold. Rarely, mothers-in-law in the lower classes in India starve 
their little daughters-in-law to death. Two such cases came to my notice at 
Agra. Both were sisters and were married in the same house. They were 
seven and eleven years old respectively, were burnt at several places and 
were not given sufficient food, until they died from inanition. The Bombay 
Children Act, 1948 (Bombay Act No. LXXI of 1948), provides that whoever 
having the actual charge of, or control over, a child wilfully assaults, ill- 
treats, neglects, abandons, or exposes him or causes or procures him to be 
assaulted, ill-treated, neglected, abandoned or exposed or negligently fails 
to provide adequate food, clothes or medical aid or lodging for a child in a 
manner likely to cause such child unnecessary mental and physical suffering 
shall, on conviction, be punished with imprisonment of either description 
for a term not exceeding two years or with fine which may extend to one 
thousand rupees or with both. The infliction of reasonable punishments on 
a child for proper reason, presumably by way of a corrective shall not be 
deemed to be an offence (vide section 48). For purposes of this Act a 
“child ” means a boy or girl who has not attained the age of sixteen years. 


Accidental starvation may occur during famines, among shipwrecked 
seamen and persons entombed in mines, pits by falls of rock or wreckage 
by a bomb attack. It may also occur from obstruction to the passage of 
food into the stomach from disease, such as ankylosis of the jaws, stricture 
or cancer of the cesophagus or stomach, etc. 


COLD 


Children and old persons having little reserve of thermotaxic power 
are very susceptible to the bad effects of cold. Individuals, whose vitality 
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has been lowered from fatigue, want of food, indulgence in alcoholic drinks 
and previous ill-health, are less able to withstand the effects of cold than 
healthy, well-nourished adults of temperate habits. Owing to a greater 
deposit of subcutaneous fat—a non-conducting material—women are likely 
to ensure cold longer and better than men. Dry cold is less harmful in its 
effects than moist cold air. 


Symptoms—Local.—These appear on the skin in the form of erythe- 
matous patches, called frost-bites (frost-erythems) and chilblains produced 
by constriction of the cutaneous vessels which deprives the tissues of their 
nourishment. The exposed parts, such as the ears, nose, fingers and toes, 
are usually affected. The condition of frost-bite being a vital action can 
never be produced after death. 


General—These are no bad effects from moderate cold. On the 
contrary, it invigorates the body, and produces appetite and hunger; but 
exposure to severe cold continued for a long time produces deleterious 
effects, especially if a person is not properly clothed to keep up the body 
heat, and does not get sufficient food or exercise. The skin becomes pale 
and numb; sometimes it assumes a dusky, reddish and livid hue with the 
formation of vesicles. The muscles become so stiff, rigid and heavy, that 
the patient is unable to move or raise his limbs. This condition is followed 
by general lethargy, drowsiness and inclination to sleep which, if not 
controlled, passes gradually into stupor, coma and ultimately death. Some- 
times convulsions, hallucinations and delirium occur before death. 


Cause of Death.—Death occurs from a lesser supply of oxygen to the 
nervous centres and tissues, as hemoglobin is unable to part with it at a 
lower temperature. 


Treatment.—This consists in covering the patient with woollen garments 
and placing him immediately in a warm bed. Hot water bottles should be 
applied to the surface, and the warmth of the body should be gradually 
restored by rubbing the limbs with flannel or hot towels. Hot coffee or tea 
and other stimulants, such as strychnine, digitalis, and alcohol, should be 
administered. Enemata of warm normal saline are very beneficial. It may 
be necessary to treat nephritis and other inflammatory conditions, if they 
arise after the reaction has set in. 


Post-mortem Appearances—External—The surface of the body is 
usually pale, marked with irregular, dusky red patches of frost-erythems, 
especially on the exposed parts, such as the tips of the fingers and toes, 
nose, lips and ears. These do not appear on the dependent parts as in post- 
mortem staining. Rigor mortis is slow to appear and hence lasts longer. 
If a body buried in snow is found in a condition of commencing decom- 
position, death is very likely not from cold, which prevents decomposition. 


Internal—The brain is congested with effusion of serum into its 
ventricles. The heart contains fluid blood in both the chambers. The lungs 
and other organs are congested. Owing to the combination of oxygen with 
hzmoglobin, the blood is bright red in colour except in the heart, where it 
appears dark when viewed en masse. 


Medico-Legal Aspect.—Death from cold is mostly accidental, though 
very rare in India. Drunkards may be found dead in streets, when exposed 
to cold on a wintry night. Death from cold may form a case for medico- 
legal enquiry, as a newly born infant is sometimes murdered by e 
to cold by depriving it of the necessary clothes. Questions of -responsibility 
as to homicide may arise in cases where insane, aged, sick or wounded 
persons have died from exposure to cold. 


A newly-born male infant, two or three days old, was found dead from exposure 
at night in the compound of a bungalow at Agra. 
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HEAT 


The effects produced by exposure to excessive heat may be considered 
under the following three types :— 


1. Heat exhaustion. 2. Heat hyperpyrexia (heat stroke or sun 
stroke). 3. Heat cramps. 


Exposure to the direct rays of the sun is not necessary. An individual 
may be affected while working in a closed, hot, and badly ventilated room 
or factory, especially when the high atmospheric temperature is combined 
with marked humidity. Ill-nourished, over-exertion to a fatiguing point, 
such as long marches, over-indulgence in alcohol, mental depression, vomit- 
ing, diarrhoea, malaria and other fevers predispose to the attack. 


1. Heat Exhaustion.—The attack may come on suddenly or gradually. 
In a sudden attack the patient falls down, and dies immediately or within 
a short period. When the attack is gradual, the first symptoms are giddi- 
ness, nausea, headache of a throbbing character, dim vision with dilated 
pupils, insomnia and frequency of micturition. Collapse then supervenes 
with a sub-normal temperature, rapid and feeble pulse and sighing respira- 
tions. Death occurs from heart failure, or reaction sets in after some time, 
followed by recovery. Throughout the course, consciousness is, as a rule, 
not lost. 


2. Heat Hyperpyrexia (Heat Stroke or Sun Stroke).—The symptoms 
supervene all of a sudden in a person exposed to very great heat in the 
summer months, especially if he has been fatigued by prolonged and extreme 
exertion, but in some cases prodromal symptoms, such as a feeling of heat, 
headache, giddiness, nausea and vomiting, may be experienced. Insensi- 
bility soon sets in, and the patient may be struck down with a temperature 
of 104°F. The temperature rapidly rises very high, even upto 112° or 
115°F., and the skin is hot and dry. The face is flushed, and the pupils are 
first dilated and insensitive to light, but become contracted towards death. 
The pulse is full and bounding, and the respirations are hurried and 
stertorous. The urine which is usually offensive contains indican. Death 
may occur from syncope, but usually results from asphyxia and coma, 
followed often by convulsions and delirium. The shortest fatal period is five 
minutes *; it may be prolonged to three days.® 


After-Effects—After recovery from heat hyperpyrexia the patient 
becomes very susceptible to variations of temperature and usually com- 
plains of headache, loss of memory, mental confusion and nervous irritability. 
Sometimes the patient may suffer from epilepsy or insanity for the rest of 
his life. 

3. Heat Cramps.—These occur among workers, especially ship stokers, 
who work in hot atmospheres and perspire profusely. The cramps are 
caused by loss of sodium chloride in the blood due to excessive sweating. 


They are very severe and painful and affect the muscles of the arms, legs 
and abdomen. 


Treatment.—In heat exhaustion give a hot bath, and rub the body with 
hot towels or apply mustard plaster to the preecordium, and to the soles of 
the feet, if the temperature is below normal. Administer enemata of hot 
normal saline containing alcohol or some other stimulant. Give without 
delay hypodermic injections of ether, camphor in oil, strychnine, digitalis or 
ammonia. Administer chloroform inhalation or morphine hypodermically 
for convulsions. 





4. Lancet, 1870, Vol. I, p. 316. 
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In heat hyperpyrexia measures should be taken to reduce the tempera- 
ture as rapidly as possible. The patient should be unclothed and placed 
immediately in a bath containing water having a temperature of 70° to 80-F. 
He should be kept in the bath until his temperature has fallen to 101°F. 
After removal from the bath, if the temperature is found rising, an ice bag 
should be applied to the head, and ice should be rubbed over the body, or 
the patient should be again immersed in the cold bath. Ice-water enemata 
may also be employed with benefit. Venesection may be necessary, when 
the symptoms of intense asphyxia are evident. 


In heat cramps sodium chloride should be given daily in doses of 10 to 


20 grammes well diluted with water. Sedatives should be administered to 
relieve the pain of the cramps. 


Post-mortem Appearances—External.—Rigor mortis is well marked, 


but comes on early and passes off rapidly, putrefaction following immediately 
after. Petechial and livid patches are found on the skin. 


Internal.—The brain and its meninges are congested, and the ventricles 
contain serum. There may be actual hemorrhages in the brain. The nerve 
cells in the grey matter show degenerative changes. The lungs are con- 
gested and cedematous. The right side of the heart and pulmonary arteries 
are dilated, and gorged with dark fluid blood, and the left side is empty and 


contracted. The spleen is congested and is sometimes enlarged. The liver 
and kidneys may show a cloudy swelling, 


Medico-Legal Importance——There is no medico-legal importance attached 
to deaths occurring from heat stroke, as they are all accidental, but the 
medical man may have to hold a post-mortem examination on such a body 
if found lying dead on the roadside or in a railway carriage, as it sometimes 


happens on hot summer days, and the police are bound to send such cases 
for autopsy. 


In the case of K. E. v. Lieut. Clark, LM.D., Mrs. Fulham and others 
charged under section 302, LP.C., with having murdered Mr. Fulham and 
Mrs. Clark, it was proved from the letters produced that under instructions 
from Lieut. Clark Mrs. Fulham so simulated heat apoplexy in her husband 
by the judicious administration of poison (a mixture of belladonna or 
atropine and possibly cocaine) that the medical officers of the military 
hospital at Meerut were completely deceived and they treated him as a case 
of sun stroke. It may be mentioned that at the time some fatal cases of sun 
stroke had already occurred in the military hospital, and the knowledge of 
these cases led Mrs. Fulham to write to Clark at Agra to send her some 
poison which, when administered to her husband, would produce symptoms 
simulating sun stroke. A book of medical jurisprudence found in the 
possession of Clark at the time of his arrest was brought to me during the 
course of the trial at Agra. The symptoms described under certain poisons. 
such as arsenic, belladonna, cocaine, gelsemium, etc. had all been underlined 
with red pencil suggesting that he had made a special study of these poisons, 
most of which were alleged to have been administered to Mr. Fulham on 


different occasions. 


CHAPTER IX 
DEATH FROM BURNS, SCALDS, LIGHTNING, AND ELECTRICITY 
BURNS AND SCALDS 


Definition.-Burns are injuries produced by the application of flame, 
radiant heat or some heated solid substance to the surface of the body. 
Injuries caused by friction, lightning, electricity, X-rays and corrosive 
chemical substances are all classified as burns for medico-legal purposes. 


Scalds are injuries produced by the application to the body of a liquid 
at or near its boiling point, or in its gaseous form, such as steam. 


Scalds are usually not so severe as burns, as the liquids producing them 
run off the surface of the body, and rapidly cool on account of their evapor- 
ation, but they resemble burns very much in severity, when produced by 
oils or other sticky substances, which boil at a much higher temperature 
than water. Scalds produced by molten metals cause great destruction of 
the tissues, as they adhere to the parts struck. 


Burns resulting from X-rays are generally due to faulty exposure, and 
vary from mere redness of the skin to dermatitis with shedding of the hair 
and epidermis and pigmentation of the surrounding skin. Severe exposure 
may produce vesicles or pustules, which often form sloughing ulcers after 
they have burst, and take a long time to heal. The cicatrix formed is radiate 
in shape with the surrounding skin marked with the pigmentation or per- 
meated with numerous capillary vessels. Persons employed in the X-ray 
department and constantly exposed to the influence of the rays have 
sometimes suffered from chronic, intractable dermatitis and cancer of the 
parts exposed. Burns caused by radium are very similar to X-ray burns. 
The chemical rays of light, eg. ultra-violet rays, may produce erythema of 
the exposed part, or acute eczematous dermatitis. These burns are rarely 


seen now, as the operator uses special protective measures for himself and 
for his patient. 


Burns produced by chemical corrosive substances, such as strong acids 
and caustic alkalies, are usually uniform in character, and the resulting 
eschars are soft and moist, and readily slough away. In these burns the red 
line of demarcation is absent, the hairs are not scorched, nor are the vesicles 
formed. But Greek fire, which is formed by dissolving phosphorus in 
carbon bisulphide, produces vesication by the rapid oxidation and burning 
of the phosphorus. 


The characteristic stains found on the skin and clothing usually assist in 
determining the nature of the corrosive used. Chemical analysis of the 


clothing is also of importance in establishing the identity of the substance 
used. 


These burns do not, as a rule, result in death, but may constitute 
{ erievous injuries involving loss of sight or permanent disfigurement from 
unsightly scars on the head or face. 


Classification of Burns.—Dupuytren has classified burns into the follow- 
ing six degrees according to the nature of their severity :— 


First Degree.—This consists of a or simple rednéss of the skin 
caused by the momentary application of flame or hot solids, or liquids much 
below the boiling point. It can also be produced by mild irritants. The 
redness and swelling of the skin, marked with superficial inflammation 
usually disappear in a few hours, but may last for several days, when the 
upper layer of the skin peels off. At any rate, they disappear after death 
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due to the gravitation of blood to the dependent parts. There being no 
destruction of the tissue, no scar results from this kind of burn. 


Second Degree——This comprises acute inflammation and formation of 
wesicles produced by the prolonged application of flame, liquids at a boiling 
point or solids much above the boiling point of water. Vesicles can be 
produced by the application of strong irritants or vesicants, such as cantha- 
rides. Vesicles may also be produced on the part of the body which is 
allowed to soak in a decomposing fluid, such as urine or feeces, and subject 
to warmth, especially in the case of a patient who is bed-ridden from some 
nervous disease or old age, and is not properly nursed. If burns are caused 
by flame or a heated solid substance, the skin is blackened, and the hair 
singed at the seat of lesion, which assumes the character of the substance 
used. No scar results as only the superficial layers of the epithelium are 
destroyed. Some slight staining of the skin, however, may subsequently 
remain. 


Third Degree.—This refers to the destruction of the cutiele and part of 
the true skin, which appears horny and dak owing to it having been 


charred and shrivelled up. The nerve endings are exposed in this form of { 


burn, and hence it is the most painful. This leaves a scar, but no contrac- 
tion, as the scar, which forms after healing, contains all the elements of the 
true skin, and consequently the integrity of the part is retained. 


Fourth Degree.—This means the destruction of the whole skin. The 
sloughs which form are yellowish-brown and parchment-like, and separate 
out from the fourth to the sixth day, leaving an ulcerated surface, which 
heals slowly forming a scar of dense fibrous tissue with consequent contrac- 
tion and deformity of the affected parts. On account of the complete 
destruction of the nerve endings this kind of burn is not very painful. 


Fifth Degree.—This includes the penetration of the deep fascia and 
implication of the muscles, and results in great scarring and detormity. 


Sixth Degree.—This involves charring of the whole limb, and ends in 
inflammation of the subjacent tissues and organs, if death is not the imme- 
diate result. - 

Effects of Burns.—Burns and scalds vary in their effects according to 
the following conditions :— 


1. The degree of heat applied. 4. The site. 
2. The duration of exposure. 5. The age of the patient. 
3. The extent of the surface. 6. The sex. 


1. The Degree of Heat Applied.—The effects are much more severe if 
the heat applied is very great. 


2. The Duration of Exposure.—The symptoms are also more severe, if 
the application of heat is continued for a long time. 


3. The Extent of the Surface—The involvement of one-third to one- 
half of the superficial surface of the body is likely to end fatally. 


4. The Site—Extensive burns of the trunk, even though superficial, are 
much more dangerous than those of the extremities. Burns of the genital 
organs and the lower part of the abdomen are often fatal. 

5. The Age of the Patient.—Children are more susceptible to burns, but 
stand prolonged suppuration better than adults. Aged people bear burns 
well. * 


* 
4 











6. The Sex.—Sensitive and nervous women are more suseeptible 


burns than strong women, and women generally do not bear burns so well 
as men. | 






all 
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Causes of Death.—1. Shock.—Severe pain from extensive burns causes 
shock to the nervous system and produces a feeble pulse, pale and cold skin 
and collapse, resulting in death 
instantaneously or within twenty- 
four to forty-eight hours. In chil- 
dren it may lead to stupor and insensi- 
bility deepening intd coma and death 
within forty-eight hours. In order to 
avoid the suggestion that coma was 
due to the drug it is advisable nct to 
administer opium in any form for the 
alleviation of pain. 


Shock may also occur from fright 
before the individual is affected by 
burns, if his heart is weak or diseased. 


If death does not occur from shock, 
it may subsequently occur from toxe- 
mia due to the absorption of toxic 
products from the injured tissues in 
the burned area. In this condition 
the temperature rises perhaps to 
104°F., the pulse rate increases in 
frequency, and restlessness super- 
venes and passes into unconsciousness 


and death. 


2. Suffocation—Persons removed 
from houses destroyed by fire are 
often found dead from suffocation due 
to the inhalation of smoke, carbon- 
dioxide and  carbon-monoxide—the 
products of combustion. In such a 
case burns found on the body are 
usually post-mortem. 


On or about the 12th January 1917, a 
lunatic in the asylum at Agra was suffocated 
in bed from smoke produced by the quilt 
with which he had covered his face catch- 
ing fire and the extensive superficial burns 
found on the body appeared to have been 
caused after death. 


Between 1 am. and 3 am. on the 6th 
January 1922, some dacoits broke into the 
house of one Kusher Lodh, aged 50 years, 
and, finding him and his son, 20 years old, 
sleeping in a room, chained it from outside. 
On leaving the house they set fire to rubbish 
Fig. 62.—Extensive burns from lying at the door with the result that the 

clothes catching fire. father and the son died in the room. The 


post-mortem examination of both the bodies 
afforded clear evidence of death from suffocation. The larynx and trachea in both were 


congested with a deposit of soot along the interior. The lungs were congested and 
exuded frothy blood on section. The brain vessels were found engorged with blood. 
There was general venous engorgement. Externally the bodies showed a few small 
superficial burns on the face, thighs and legs with singeing of the hair of the head. 

3. Accidents or Injuries—Death may result from an accident occurring 


in an attempt to escape from a burning house or from injuries inflicted by 
walls and timbers falling on the body. 


4. Inflammation of serous membranes and internal organs, such as 
meningitis, peritonitis, oedema glottidis, pleurisy, bronchitis, broncho-pneu- 
monia, pneumonia, enteritis and perforating ulcer of the duodenum. 
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2. Exhaustion from suppurative discharges lasting for weeks or months. 


6. Lardaceous disease of the internal organs resulting from suppurative 
exhaustion. 


7. Erysipelas, septiccemia, pyeemia, gangrene and tetanus. 


Fatal Period.—As already mentioned, death may occur within twenty- 
four to forty-eight hours, but usually the first week is the most fatal. In 
suppurative cases death may occur after five or six weeks or even longer. 





Fig. 63—Scalds from a fall into a cauldron of botling 
ghee (clarified butter}. Note the blisters. 


Nature of Burns in the Absence of Death—In a case where death has 
not occurred, burns will constitute simple or grievous hurt as the case may | 
be. Burns of the first and second degree, if not extensive, are mostly 
simple. Burns are grievous, if they cause scars causing permanent dis- 
figuration of the head or face, permanent loss of sight of either eye, or 
permanent impairment of a member or a joint owing to the formation of a 
cicatrix and contraction, if a joint and its neighbouring parts have been 
severely burnt. Lastly, burns are grievous, if the individual has suffered . 
from shock so as to endanger life or if he has been in severe bodily pain or 
bed-ridden, and unable to follow his ordinary pursuits for twenty days 
(vide Appendix IV, section 320, Indian Penal Code). 

Sections 324 and 326 of the Indian Penal Code deal with the punish- 
ments to be awarded for simple and grievous hurt caused voluntarily by 


means of fire or any heated substance, or by means of any corrosive 
substance, or by means of any explosive substance (vide Appendix IV}. 
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Post-mortem Appearances—External—The articles of clothing, if any, 
on the body, should be removed very carefully and examined for the 
presence of kerosene, petrol or some other combustible substance. They 
should be returned to the police in a sealed packet especially in murder 
cases. 


The external appearances of burns vary according to the nature of the 
substance used to produce them. Thus, the skin is whitened when a burn 
has been caused by radiant heat. 


Burns produced by flame may or may not produce vesication, but singe- 
ing of the hair and blackenmg of the skin are always present. 


A highly heated solid body or a molten metal, when momentarily 
applied to the body, may produce only a blister and reddening correspond- 
ing in size and shape to the material used, but will cause roasting and 
charring of the parts, when kept in contact for a long time. 


Burns caused by explosions in coal mines or of gunpowder are usually 
very extensive, and are accompanied by blackening and tattooing due to the 
driving of particles of unexploded powder into the skin. 
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Fig. 64.—The Effects of Burning caused by the explosion of a hand grenade. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 


Burns caused by kerosene oil are usually very severe, and are known 
from its characteristic odour and the sooty blackening of the parts. 





Fig. 65——Death from Burning. Note the slight pugilistic attitude. 
(From a photograph lent kindly by Lt.-Col. D. Clyde, I.M.S.) 
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When a body has been exposed to great heat, it becomes so rigid with 
the limbs flexed and arms fixed that it assumes an attitude of defence, called 
the “pugilistic” or “fencing” posture. This stiffening is due to the 
coagulation of its albuminous constituents. If the heat applied is very 
great, cracks and fissures resembling incised wounds often occur in the skin 
and tissues, but no blood clot, nor infiltration of the blood, is found in the 
cellular spaces, and the blood vessels are seen stretching across the fissures, 
as they are not usually burnt. Sometimes the skin, being hard and brittle 
due to the effect of heat, cracks easily, when an attempt is made to remove 
the body from a house destroyed by fire. 





Fig. 68—~Death from Burning: Note the pugilistic posture and a 
piece of cloth in the mouth used as a Bag t6 Stifle cries. 


(From a photograph lent kindly by Dr. H. S. Mehta.) 


Scalds caused by boiling water or steam produce reddening and vesi- 
cation but do not affect the hairs, and do not blacken or char the skin. 
Superheated steam soddens the skin, which has lost its elasticity, and has a 
dirty white appearance. 


It is difficult to identify a badly charred or incinerated body, but it is 
possible to ascertain the sex, as the uterus in the female and the prostate in 
the male resist the action of fire in a marked degree, and may show only 
slight changes, even when the body has been almost consumed. If the 
skeleton has remained intact, even though the soft tissues have been 
destroyed entirely by fire, the sex may be recognized from the characteristic 
appearances of the pelvic bones, and the approximate age may be deter- 
mined by noting the teeth and observing the centres of ossification in the 
bones and the condition of epiphyses. If the whole body has been destroyed 
and reduced to ashes, teeth, pieces of bones, buttons, etc. may be found on 
carefully sifting the ashes, and may be of value in establishing identity. 


Internal_—The skull bones are found fractured or burst open, if intense 
heat has been applied. The brain and its meninges are generally congested. 
There is extravasation of blood, usually brick-red in colour, upon the upper 
surface of the dura mater. The brain is sometimes shrunken, though its 
form is retained. In a case of death from accidental burning on the 30th 
November 1921, I found the membranes adherent to the skull cap and the 
brain shrunken and dried up. If death has occurred from suffocation, the 
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a 


the finger nails have been pressed with violence into the skin. In such cases 


there will be ecchymosis in the underlying tissues. 


Abrasions caused 
by a teeth-bite are 
eliptical or circular 
in torm, and are re- 
presented by two or 
four separate marks 
caused by the upper 
front teeth on one 
side and the same 
or less number of 
marks by the lower 
front teeth on the 
opposite side. The 
intervening space 
between the marks 
is often bruised. 
Sometimes the 
marks coalesce to- 
gether, and form a 


single mass of abra- 
sions. 


Difference be- 
tween Ante-mortem 
and Post-mortem 
Abrasions. — Abra- 
sions caused during 
life appear as bleed- 
ing surfaces or, 
scratches, and are 
soon covered with 
reddish - brown 


. crusts or bs ow- 
Fig. 79.—Abrasions on arm caused by teeth-bite. She to Konnalat 


coagulation of 
the blood. They generally heal in about ten to fourteen days without leaving 
permanent scars, but in cases where abrasions involve the whole thickness 
of the skin and destroy the epithelial cells capable of forming a new skin, 
they take a longer time to heal, and leave obvious scars, unless the surgeon 
has performed an operation of grafting. 
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Fig. 80.—Marks simulating abrasions caused by ant-bites after < 
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_Owing to the drying and hardening of the underlying skin abrasions 
produced after death are dark-brown and parchment-like in appearance, and 
look like abrasions caused during life, but they are distinguished by com- 
plete absence of bleeding and injection of vessels in the underlying tissues. 
It must be remembered that ants sometimes attack a dead body lying on the 
sround, and produce marks which simulate ante-mortem abrasions. The 
marks caused by their bites have, however, irregular margins, and are 
usually seen on the eyes, nostrils, angles of the mouth, ears, armpits, groins, 


scrotum and anus. 
WOUNDS... 


A wound is defined as the forcible solution of continuity of the soft 
tissués of the body including the skin or mucous membrane. Medico- 
legally, wounds may be classified as— ~ 


1. Incised wounds. 

2. Punctured wounds. 
3. Lacerated wounds. 
4, Gunshot wounds. 


1. Incised Wounds.—An incised wound is produced by a sharp cutting 
instrument, such as a Knife, razor, sword, gandasa (chopper), axe, hatchet, 
scythe, kookri, or any object which has a sharp, cutting edge. 


Character of an Incised Wound.—An incised wound is always broader 
than the edge of the weapon causing’ it owing to the retraction of the divided 
tissues. It. is somewhat | _ 
spindle- shaped and gaping, | a 
its superficial extent being . 
greater than its depth. This 
gaping is greater in deep 
wounds when the muscle 
fibres have been cut trans- 
versely or obliquely. Its 
edges are smooth, even, 
clean-cut, well-defined and 
usually everted. The edges 
may be inverted, if a thin 
layer of muscular fibres is 
closely united to the skin, 
as in the scrotum. They 
may be irregular in cases 
where the skin is loose or 
the cutting edge of the 
weapon is blunt, as the skin 
will be puckered in front 
of the weapon before it is 
divided. 


The. edges of a wound 
made by a heavy cutting 
weapon, Such as an axe, 
hatchet or shovel, may not 
be as smooth as those of a 
wound caused by a light 
cutting weapon, such as a 
knife, razor, etc., and may 
show signs of contusion. Such a wound is, as a rule, associated with exten- 
sive injuries to deep underlying structures or organs. 





Fig. 81—TIncised wound inflicted with a knife. 
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A. curved weapon, such as a seythe or sickle, first produces a stab or 


puncture and then an incised wound; sometimes the intervenin i : 
be left intact. g skin may 


While describing an incised wound it is always necessary to note its 
direction. The commencement of the wound is deeper, and it gradually 
becomes shallower and tails off towards the end, but no direction is notice- 
able when the weapon has not been drawn while inflicting a wound. 


Fizemorrhage in the case of incised wounds is usually much more than 
in the ‘case of other wounds, and it may be so severe as to cause death, 
especially if a main artery has been cut. 


2. Punctured Wounds.—These are popularly called stabs and are 
termed, penetrating wounds, when passing through the tissues they enter a 
cavity of the body, such as 
the thorax or abdomen. 
These. wounds are produced 
by a piercing or stabbing 
instrument. such as a pin, 
needle, knife, scissors, bayo- 
net, spear, dagger, pick-axe, 
arrow, etc. The point of the 
instrument may be sharp or 
blunt. 


A punctured wound caus- 
ed by a sharp-pointed and 
cutting instrument has 
clean-cut edges which are 
almost parallel but slightly 
curved to each other and 
have sharp angles at the 
two extremities. This is 
commonly the case if the 
instrument has two cutting 
edges, and may be so with 
an instrument having one 
cutting and one blunt edge. 
The wound is generally 
wedge-shaped, if it is pro- 
duced by an _ instrument 
with a thick, broad back 
and only one cutting edge. 










































A sharp-pointed and cy- 
lindrical or conical imstru- 
ment produces a wound 
having a slit-like opening. 
A blunt-pointed instrument 
requ'res considerable force 
to puncture the skin and 
the soft tissues. 






knife. 
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to the elasticity of the skin, although, it is sometimes larger as the weapon 
enlarges the wound, if it is withdrawn by lateral movements. 





Fig. 83—Stab wound caused by an arrow piercing the chest. 
(From a photograph lent kindly by Dr. G. B. Sahay.) 


The depth of a punctured wound is much larger than its length or 
width, and may be equal to, or less than, the length of the blade of the 
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Fig. 85-A.—Wound of entrance. 





Fig. 84—Dageger pierced on back. Note incised wound 
on right forearm—in self defence. 


(From a photograph lent kindly by Dr. H. S. Mehta.) 





. Fig. 85-B.—Wound of exit. 
Figs. 85-A & B—~Punctured wound perforating the chest caused by a dagger. 
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instrument causing it. In some cases the depth may even be greater than 
the length of the blade owing to the fact that the force of the blew may 


depress the tissues of the part struck, allowing the point to reach the deeper 
tissues. 


A cobbler killed a Hindu Sadhu, aged 45 years, by 


stabbing him on the chest with 
an awl, 8 inches long. On examination of the body two > oth 


days later I found among other 


the left side of the chest, which 
passing through the substance of the lower lobe of the left lung had transversed the left 
chamber of the heart 2 inches above its apex. 
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Fig. 86—Lacerated wound caused by the leg being crushed under a cart wheel. 


Great care should be taken in probing a punctured wound. If neces- 
sary, a blunt probe or catheter should be used. 


External haemorrhage is 
ily 


not necessarily any criterion 
of the danger io life. There 
may be very little external 
hemorrhage and yet pro- 
fuse hemorrhage may take 
place internally owing to 
some vital organ having 
been penetrated. 


In the case of a punctured 
wound perforating a part of 
the body there are two 
wounds, one, a wound of 
entry and the other, a 
wound of exit. The wound 
of entry is usually larger 
with inverted edges and the 
wound of exit is smaller 
and has everted edges. The 
edges of the entrance wound 
may be found everted, when 
the weapon used is rough 
and rusty. 


In some cases two or more 
punctures mav be found. in 
the soft parts with ont one 
. Fig. 87.—Lacerated wound of scalp caused external or'fice. This OWS 

by an ekka wheel. that the imstriiment had 
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been partially withdrawn after it pierced the tissues, and thrust again in a 
new direction. 


Sometimes, it is argued that a punctured wound may have been caused 
by a fall on a sharp pointed piece of an earthenware pot or broken glass. In 
that case the edges of the wound are irregular and more or less bruised 
‘and fragments of such articles may be found embedded in the soft tissues, 


3. Lacerated Wounds.—These are produced by blows from blunt objects 
and missiles, by violent falls on sharp and hard projecting surfaces, by 
machinery and railway accidents, by the wheels of a vehicle, by the claws 
teeth or horns of animals and by projecting nails. These wounds do not 
generally correspond in shape or size to the weapon producing them. Their 
edges are torn, jagged, irregular and swollen or contused. The tissues are 
torn and the sk’n beyond the seat of injury is ecchymosed and the under- 
-lying bones are likely to be fractured, while the internal organs may be 
»injured. Foreign bodies, such as earth, grease, machine oil, cinders, hair 
fibres of clothing, etc. are frequently found in the wounds. 


When produced by a 
blunt weapon, such as a 
‘ club (Lathi), crowbar, stone, 
brick, ete, a lacerated 
wound is usually accompa- 
nied by a considerable 
amount of bruising of the 
surrounding and underlying 
tissues, and has inverted 
and irregular edges. 


Hemorrhage in lacerated 
wounds is, as a rule, not ex- 
tensive owing to the fact 
that the arteries are not cut 
evenly, but are torn across 
irregularly so as to facilitate 
clotting of the blood. In 
lacerated wounds of the 
scalp the temporal arteries 
often svurt as freely and 
forcefully as when cut 
cleanly. These arter‘es being 
firmly bound are unable to Fig. 88.—Lacerated wounds of forearm caused by 
contract, and may, there- broken glass pane. 
fore, sourt and continue to (From a photograph lent kindly by Dr. G. B. Sahay.) 
bleed for a long time. 


In a quarrel with her husband a woman sustained several injuries on her face 
and head. One of these was a lacerated wound on the right temple. Bloodstains were 
found on the ceiling at a distance of four feet from her bed. These were caused by the 
spurting of the divided right anterior temporal artery. A young man had been struck 
on the right temple causing a lacerated wound. Blood spurted to a distance of three 
feet and a quarter from the place where he was standing at the time of the assault.4 


Occasionally, wounds produced by a blunt weapon or by a fall ma 
look like incised wounds when inflicted on tense structures covering the 
bonés, such as the scalp, eyebrow, etc.~or by a fall on the knee or elbow 
when the limb is flexed. But the edges of such wounds will be found 
irregular with a certain amount of bruising, and small strands of tissue may 
be seen at the bottom bridging across the margins, if examined with a hand 








4, Peterson, Haines and Webster, Leg. Med. and Tozxic., Ed. H, Vol. I, p. 294. 
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lens. In the case of wounds of the scal i i 

. of YX scalp the hairbulb 
crushed, if they are inflicted with a blunt weapon, but will be fou mound 
produced by a cutting weapon. Similarly, wounds produced by pieces of 
glass, broken crockery or sharp edges of stone have the characteristics of 


incised wounds, but the edges are found irregul inv 
if examined carefully with a hand lens. Sular. inverted and contused. 





| —emnen . 
Fig. 89.—Wounds on scalp inflicted with a blunt weapon (lath). 


4. Gunshot Wounds.—These are injuries produced by projectiles dis- 
charged from firearms, and present the characteristics of lacerated wounds, 
but their appearances vary according to the nature of the projectile, the 
velocity at which it was travelling at the moment of impact, the distance, 
of the firearm from the body at the moment of discharge and the angle at: 


which it struck the part of the body. 


Gunshot wounds generally produce two wounds or apertures, viz. ome 
of entrance and the other of exit of the projectile. When the wound of 
entrance is present, but not the wound of exit, it means that a bullet'%s 
lodged in the body, except in those cases where a bullet has been coug! 
up after entering the respiratory passages or lost in the stool after em 
the intestinal tract and also where a hard bullet by coming in contact 
a bone is so deflected as to pass out by the same orifice as it entered 
bullet is lodged in the body it must be taken out if death has oot 
must be. forwarded to the Superintendent of Police, m a seated 


pee 
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direct through the body without any deflection or deviation, and without 
causing much damage. The wounds of entry and exit are almost circular 
and similar in appearance without any bruising or laceration of the 
surrounding parts. Such wounds also heal very rapidly. Even the wounds 
caused by such bullets in the brain, lungs, or intestines often run a perfectly 
normal course, and heal without any difficulty. 


Expanding, grooved, Dum-dum bullets are very destructive in charac- 
ter, and preduce extensive wounds with ragged margins. 


Fragments of shell are alsc destructive and cause extensive wounds. 


Irregular missiles, such as pieces of stone, iron, kankar, beads of brass 
or nickel anklets or wristlets, seeds, etc., used in muzzle-loading guns 
produce several irregular, lacerated wounds, and the exit wounds are larger 
than the entrance wounds. It is possible for a single pellet of shot to cause 
death. 


In one case several kankars penetrated the lungs of an old woman who was shot 
with a muzzle-loading gun. The woman died of gangrene of the lungs after three 
months in Lady Lyall Hospital at Agra. In another case, a woman, 50 years old, was 
shot by dacoits. There were three gunshot wounds on the right side of the chest 
internal to the right nipple, and on dissection four small kankars were found embedded 
in the right lung and im the right ventricle of the heart. In a third case an old man 
received a charge of shot in the left side of the chest from a gun fired by a dacoit, and 
died immediately. On dissection a pellet of shot was found lodged in the pericardial 
sac having traversed the right chamber of the heart in its lower part. a 





Fig. $2-—A. Entrance, B. Exit, wounds of a revolver bullet in skull bones. The edges 
of the entrance wound are clean-cut, while those of the exit wound are bevelled 
externally. 


~ 


f 


Wadding or gunpowder may cause frightful laceration and may produce 

death by penetrating the internal organs of the body even if a blank 
artzidge is discharged close to the body. 
Velocity of the Projectile——A bullet travelling at high velocity produces 
a clean, circular, punched-out aperture or slit as in a stabbing wound, and 
usually perforates the body. Ht is not deflected from its path by striking 
a bone, but may cause its comminution or splintering. Qn the other hand, 
a bullet of low velocity causes contusion and laceration of the margins of 
the wounds of entrance. It is easily deflected and deformed by strtking 
some hard object, and often ledges in the body. The track made by a bullet 
widens as it goes deeper. “This is the reverse of a punctured wound. 


Distance of the Fireatrm.—lIf a firearm is discharged, very close to the 
bedy or in actual contact, subcutaneous tissues over an area.of two or. three 
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inches round the wound of entrance are lacerated and the surrounding skin 
is usually scorched and blackened by smoke and tattooed with unburnt 
grains of gunpowder. The adjacent hair is singed, and the clothes covering 
the part are burnt from the flame of the gas. H the powder is smokeless 
there will be no blackening of the skin, but there may be a greyish or white 
deposit on the skin round the wound. No blackening or scorching is found, 
if the firearm is discharged from a distance of more than four feet. More- 
over, these signs may be absent even when the weapon is pressed tightly 
against the skin of the body, as the gases of the explosion and the flame, 


smoke and-particles of gunpowder will all follow the track of the bullet in 
the body.’ 


Stewart 5 reports a case of Suicide by gun- 
re shot wounds in which there Were two punc- 
; tured wounds in the forehead, both measur- 
ing in diameter three-sixteenths of an inch. 
One was situated in the mid-~line, and the 
other in the upper margin of the right eye~ 
brow in a line with the outer angle of the 
right eye. There was no burning or scorch- 
ing around either of wounds, nor was there 
any singeing of the eyebrow. The wound 
in the middle of the forehead penetrated the 
whole depth of the tissues, end at its base, 
lying against the bone, was found a flattened 
bullet. There was no injury to the bone at 
this point. The other wound over the right 
eye penetrated the skull. The bullet had 
made its way diagonally across the brain 
and in a slightly downward direction. It 
was found in the brain substance at the tip 
of the left occipital bone. There was no 
injury to the base of the skull. The Weapon : 
with which the wounds were inflicted 
Was a Marlin repeating rifle, calibre 0.22. 
He carried out experiments with the 
rifle on dead skin from a post-mortem exa- 
mination. At a distance of 3 feet the edges 
of the weund were irregular. At the distance 
of 1/10’ there was absence of scorching and 





Fig. 93.—Gunshot wounds singeing. In the original wounds the margins 

from close quarters. were regular and slightly inverted. There 

were marks which closely resembled tattoo- 

ing. Section of these marks showed them to be subepithelial petechi vorrhages - 


The. effects produced by small shot fired from a shot-gun vary according 
to -the distance of the weapon from the body. A charge of small shot, fired 
very close to, or within a few inches of, the body enters in one mass like 
a single bullet making a large irregular wound with scorched and contused 


and rupture the deeper tissues. Particles of unburnt powder expelled from 
the weapon behind the missile are driven to some distance, through the 
wound, and some of them are found embedded in the wound and the 
surrounding skin which is also blackened by the smoke of combustion. At. 
a distance of one to three feet small shot make a single aperture w th. 
irregular and lacerated edges corresponding in size to the bore of the muwez 

of the gun, as the shot enter as one mass, but are scattered after 
the- wound and cause great damage to the internal tissues. t 






7. Spilsbury, Lancer, Feb. 28, 1925, p. 421. 
& Lancet, Dec. 27, 1930, p. 1397. ° 
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surrounding the wound is blackened. scorched and tattooect, with uncon- 
sumed grains of powder. On the other hand, at a distance of six feet the 
central aperture is surrounded by separate 
openings in an area of about two inches in 
diameter made by a few pellets of the shot 
which spread cut before reaching the mark. 
The skin surrounding the aperture is not 
blackened or scorched, but is tatteoed to 
some extent. At a distance of twelve feet 
the charge of shot spreads widely and 
enters the body as individual pellets pro- 
ducing separate openings in an area of five 
to eight inches in diameter, -but without 
causing blackening, scorching or tattooing 
of the surrounding skin. This scattering of- 
shot depends upon the size of the gun, the Fig. 94.—Wound of the scalp 
charge of the powder and the distance of cause? by the bullet of a rifle 
the gun from the body. om a tong aistance. 








Fig. 95.—Wounds of the fingers and perforations of Kurta (shirt) produced 
by pellets from a shot-gun. 


In conclusion it must be noted that it is not i 
| easy to give a definite 
opinion about the distance from which a Beinn was discharged. Accord- 
ing to Taylor* no general rule can be laid down. Experiments must be 


done with the weapon and cartrid loadi imi 
are alleged to have been used. sees (or oading) similar to those which 





a 


9. Prine. and Pract. of Med. Juris., Ed. X, Vol. I, p. 441. 
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A.—At a distance of 6 inches x §, 





B.—At a distance of 12 inches x &. 


Fig. 96.—Effects of Shot No. 4 on cardboard targets fired from a 12-bore shot-gun 
at varying distances. 


The Time when a Weapon was fired.—Sometimes, a medical 
asked to find out when a particular weapon was fired. If he is not 2 
man and not conversant with different weapons, he should Dever . 
an opinion. But he should remember for the purpose of 
that after recent discharge a black deposit of potassiuni’ ‘s 
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Fig. 98—Homicide by shooting with a gun. 


A. Entrance-Wound showing the characters of a near discharge. 
B. Exit-Wound. 





A B 
Fig. 99.—Suicide by shooting with a gun. 


A. Entrance-Wound showing -blackening and tattooing of the 
B. Exit-Wound. 
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ibecomes converted into thiosulphate, thiocyanate and finally into potassium 
‘sulphate, which forms a neutral solution with distilled water and gives g 
‘white precipitate with lead acetate. At later periods oxides of iron (iron 
rust) with traces of iron sulphate are formed in the barrel. 


Smokeless nitro-powders leave a dark 


grey deposit in the barrel of a 


recently discharged firearm. It does not change with the lapse of time. [tf 
forms a neutral solution with distilled water, and contains nitrites and 


nitrates, but does not contain sulphides, 
powder is used, the residue in the barrel is 


charge. Again, the deposit would not be 
thoroughly cleansed after discharge. 


If the chromate or bichromate 
usually of a greenish tint.10 


Direction from which the Weapon was fired.—The question regarding 


the direction from which the weapon was 
it is alleged that it was fired from a certain 





eee 
10. For fu¥ther details of the examination of the weapon and the residue the reader 


fred may arise in a case where 
point in a quarrel. To ascertain 


tee sain 


is referred to Sydney Smith and Glaister’s Recent Advances in Forensic Medicine, Ed. 


Hi, Chapts. IT and IV. 


CHAPTER XI 
2 THE MEDICO-LEGAT, ASPECTS OF WOUNDS 
EXAMINATION OF THE INJURED PERSON 


The medical officer is supplied by the Police Su 


rintendent or th 
Magistrate with the following printed form ¥ © 


» the columns of which he is 


required to fill in after examining the injured person :— 


Sanne a i i 
nr 
Nature of Size of each 


injury, injury in On what Simple, | By what! Whether 
whether cut, inches, part of the | grievous or weapon the weapon ' Remarks 
wound, that is, body dangerous. | inflicted. | was 
bruise, burn, length, inflicted. | dangerous 
fracture or | breadth and | ornot, | ’ 
dislocation. depth. 








| | 
Le 
The medical officer should be very careful in filling in this form. First 
of all he should write at the left-hand top corner of the form the name of 
the injured person and the name and number of the police constable accom- 
panying him and should note the mark or marks of identification to enable 
him to recognize the injured person in court. He should then note the 


exact time of the examination, viz. hour, date, month and year, and proceed 
with the examination proper as below :— 


Nature of Injury.—While describing the injuries in columns 1, 2 and 3 ~ 
of the form he should carefully note their nature and number, the character 
of their edges, their size as regards length, breadth and depth; the line of 
direction and their situation. If necessary, he should use a magnifying lens. 
All the injuries should be measured with a tape-measure, and the exact 
measurements in inches must be given; they should never be guessed. 
While mentioning the exact situations a reference to some bony prominences 
or anatomical landmarks should be made, as for example, so many inches 
above or below the front or back of the left or right wrist, elbow, ete. In 
describing these points technical terms must be avoided, as far as possible. 


Wounds of the chest or abdomen ought not to be probed, lest they be 
converted into penetrating wounds; but in doubtful cases, they may be 
enlarged under proper precautions to find out the condition of the under- 
lying bone or organ. 


Simple, Grievous or Dangerous Injury.—In column No. 4 it must be 
mentioned whether the injury is simple, grievous or dangerous to life. 


A simple or slight injury is one which is neither extensive nor serious, 
and which heals rapidly without leaving any permanent deformity or 
disfiguration. 


Gieveus injuries as described in section 320, LP.C., are as follows Sots, 


1, Emasculation. 2. Permanent privation of the sight of either. 

3. Permanent privation of the hearing of either ear. 4. Privation 
member or joint. 5. Destruction or permanent impairing of the powers 
any member or joint. 6. Permanent disfiguration of the head ox Gace..." 
15 
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j hurt? which endan- 
ture! or dislocation of a bone or tooth. 8. Any 
sexe life or which causes the sufferer to be, during the space of twenty days, 
in severe bodily pain, or unable to follow his ordinary pursuits. 


It must be remembered that a mere stay in a hospital for twenty days 
oes not constitute a grievous injury as some doctors and even lawyers are 
inclined to believe. It must be proved that during that period the injured 
man was in severe bodily pain or unable to follow his ordinary pursuits. 
An injured man may be quite capable of following his ordinary pursuits 
long before twenty days are over, and yet may prolong his stay in a hospital 
by interfering with the healing of his wound or for the sake of permanent 
recovery or greater ease or comfort may be willing to remain as a convales- 
cent in hospital, especially if he is fed at the public expense.’ I remember 
a case in which a man, who had received some bruises over his arms and 
back as a result of lathi blows, stayed in a cottage ward cf a hospital for 
over a month, and yet it was held that the injuries were simple. 


Danger to life should be imminent before the injuries are designated 
“ dangerous to life”. Such injuries are extensive, and implicate important 
structures or organs, so that they may prove fatal in the absence of surgical 
aid. For instance, a compound fraciure of the skull, a wound of a large 
artery, or rupture of some internal organ, such as the spleen, should be 
considered “ dangerous to life”. But the injuries which prove fatal remotely 
by intercurrent diseases, such as tetanus, erysipelas, etc., should not be 
considered as dangerous. 


If an opinion as regards the nature of a particular injury cannot be 
formed at the time of the examination, as in the case of an extensive swell- 
ing of a limb when its fracture cannot be detected, or in the case of a head 
injury where the symptoms are obscure, the injured person must be kept 
under observation until a definite opinion can be formed, and the pclice 


should be notified of the fact. 


Kind of Weapon.—In the fifth column the kind of a weapon by which the 
injury was inflicted should be mentioned. This can be inferred from 
examining the injury, for example, the edges, margins, ends and shape in 
the case of a wound, but sometimes it is difficult to give an opinion as to 
whether a particular injury, especially a contusion or a lacerated wound, 
was caused by a blunt weapon or a fall. In that case it is better to give a 
guarded opinion, mentioning the possibility or probability, as the case may 
be. While forming an opinion the medical officer should not always depend 
upon the statement of the injured person, which is often false. Again, as a 
eee 

1. It must be remembered that the cutting of a bone does not necessarily involve 
a fracture of that bone. In a criminal revision at the Patna High Court, in which one 
received an incised wound, 3” x 34” « 1”, on the lower part of the left leg cutting the 
bone underneath, it was held that where the evidence was merely that a bone had 
been cut and there was nothing whatever to indicate the extent of the cut, whether 
deep or a mere scratch upon the surface, it was impossible to infer from that evidence 


alone that grievous hurt had been caused within the meaning of the definition of section 
320, I.P.C.—K. E. v. Mutukdhari and others, 43 Cr. Law Jour., 1942, p. 511. 


2. Hurt means bodily pain, disease or infirmity caused ¢ ide sectio 
319, IP.C., Appendix IV). ty Oo any person (vide s n 


There is nothing in this definition to suggest that the hurt should be caused by direct 
physical contact between the assailant and the victim. Where serious mental derange- 


Jhamatmal v. Emperor, 45 Cr. Law J our., 1944, p. 247. 


. 3. Vasta Chela, (1894) 19 Bom. 247; Ratanlal and Thakore, Law of Crimes, Ed. XVIL, 
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precautionary measure it is better to mention the fact. if he found that the 
injuries were such as could not have been caused in the manner suggested 
by the police or the injured person. This is important to avoid unnecessary 
cross-examination at the time of giving evidence in court. 


If a weapon alleged to have, been used in producing the injuries is sent 
by the police, it should be examined for marks of bloodstains or fragments 
of hair, etc. adherent to it and should be returned to the police after it is 
properly labelled and seated. When any foreign body, such as a piece of 





Fig. 100.—Weapons of assault commonly used in Northern India. 
(From photographs lent kindly by Dr, G, B, Sahay.) 
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medical examiner. These articles help one materially in judging as to 
whether a particular weapon had caused the alleged injuries or not. The 
clothes should also be examined for the presence of cuts, rents, tears or 
burns coinciding with the wounds on the underlying parts of the body, but 
these might not coincide with the wounds, if the garment worn at the time 
of the assault was very loose and was disarranged during the struggle. The 
clothes should then be properly marked, sealed and handed: over to the 
police. | 


Dangerous Weapon.—The sixth column of the form refers to the 
description of the weapon as to whether it is dangerous or not. It need not 
be filled in, as sections 324 and 326, LP.C., describe a dangerous weapon as 
any instrument for shooting, stabbing or cutting, or any instrument which, 
used as a weapon of offence, is likely to cause death (vide Appendix IV). 


Age of Injury.—In the column of remarks the age of injury should be 
noted. It is frequently found that medical officers do not mention in their 
report the time when an injury was inflicted, but it is not fair to do so, 
inasmuch as the guilt or innocence of a person charged with criminal 
wounding or with robbery, burglary, or dacoity may be proved from the 
injury found on the body of his victim or on his own body, for its appear- 
ance may or may not correspond to the time when it is alleged to have been 
inflicted according to the prosecution theory. Moreover, it is also possible 
that all the injuries found on a person might not have beefi thflicted on the 
same day. 


On July 9, 1931, I examined a Mahomedan woman alleged to have received certain 
injuries during a quarrel which took place four days ago. I found an incised wound, 
1’ by 1/6’ by 1/6", over the crown of the head #” to the right of the middle line and 
4” above the forehead. It was quite fresh and bleeding and appeared to have been 
self-inflicted on that very day. She had also a bruise, 2’ by 3’, on the palmar surface 
of the right middle finger below its second joint, and an abrasion with a dried scab, 
3/’ by 4", over the left shoulder blade towards its lower part. These injuries appeared 
to be about four days old. Jt appeared that she received only the latter two injuries 
during the alleged quarrel, but to make the offence more serious she herself inflicted 
the wound on her head on the day of the examination. 


It is not easy to give the exact time of infliction of any injury, but an 
apprésimate time can be given from the data given below. Hence it is 
always necessary to mention “about” when giving the period of an injury. 


Data to ascertain the Age of Injury :— 


1. The age of a bruise may be ascertained from the colour changes 
which its ecchymosis undergoes. These changes commence from eighteen 
to twenty-four hours after its infliction. 


2. The age of a wound may be ascertained from observing the follow- 
ing appearances of its healing process :— 


The divided surfaces of an aseptic incised wound which are in 
apposition are covered with lymph in thirty-six hours. The edges will join 
together in three days, and the wound heals by first intention by the seventh 
day, when a red, tender, linear scar is visible. Such a wound on a vascular 
part like the face heals rapidly in from three to five days. 


A wound, which is not thoroughly aseptic and is gaping owing to loss 
of tissue, heals by the formation of granulation tissue. Its edges are bound 
together by blood and lymph during the first twelve hours. About the same 
time the margins are red and slightly swollen with leucocytic infiltration. 

The vascular endothelium shows distinct proliferative changes, and 
vascular buds are given off from the minute vessels at the periphery during 
twenty-four hours. 


A complete network of new capillary vessels is formed in thirty-six 
ours. 
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Spindle-shaped cells which run at right angles to the ve 
deeper parts of the wound are visible in forty-eight hours. 

Definite fibrils are seen running parallel with the icne Sbroblascts in 
three to five days. 


The cellular structure and vessels are obliterated gradually. and are 
replaced by a dense fibrous scar tissue in three to four weeks. 


Pus may appear in about thirty-six to forty-eight hcurs in a wound 
which has become septic. Such a wound may not heal for days or even 
weeks, if sloughing of the surrounding tissues has occurred from sup- 
puration. 


2 


3. In the fracture of a bone the reparative process will enable one to 
fix its approximate time. The signs of inflammation and exudation of blood 
in the soft parts and round about the fractured ends are noticed from the 
first to the third day. Inflammation slowly subsides. and granulation tissue, 
known as the soft provisional callus, is formed from the third to the four- 
teenth day. This callus binds together the fractured ends of the bone. The 
formation of the amount of callus depends on the mobility or immobility of 
the fractured ends. It is less if the ends are immobile and impacted. It 
begins to ossify from the fourteenth day to the fifth week, and six to eight 
weeks is the average period taken by the callus to be absorbed completely, 


so that the fractured ends may be entirely united with the formation of 
bone. 


The repair of fractures of the skull is usually attended with a very 
slight amount of callus, probably owing to the absolute rest of the fragments. 
The edges of a fissured fracture are usually glued together within a week, 
or are gradually smoothed within three to four weeks, and are united by 
the formation of bone within two to three months or more. Bony formation 
does not cccur in comminuted fractures, the line of fracture remaining 
permanently visible. Gaps left in the skull due to much loss of bone from 
injury, or operation are filled in with fibrous tissues. Infection interferes 
with the process of repair, and causes necrosis of the bone. 


4. In the dislocation of a joint the time can be judged from the colour 
changes of a bruise which usually accompanies it, when caused by violence. 


5. When a tooth has been knocked out, bleeding from its socket stops 
in about twenty-four hours, but sometimes on probing it the blood may come 
out even after two or three days. The cavity of the socket usually fills up 


in seven to ten days, and the alveolar process becomes quite smooth after 
fourteen days. 


CAUSES OF DEATH FROM WOUNDS 


Before discussing the causes of death it is necessary to point out that 
an assailant is not responsible for the death of his victim occurring on 
receiving an injury, if it can be proved from post-mortem examination that 
it was due to natural causes, such as apoplexy, heart disease, phthisis or 
any other pathological condition or poisoning, and that the infliction of the 
injury did not operate in any way, immediately or remotely, to cause the 
death which might have occurred at the time even if the injury had not 
been inflicted. To substantiate a charge of murder or culpable homicide i 
is, therefore, necessary to determine that the injury inflicted on the deceased. 
was actually the cause of death, and that it was such as was likely, or suit, 
cient in the ordinary course of nature, to cause death (vide sections 299 | 
300, LP.C., Appendix IV). In such a case it is the duty of a med 
officer to hold a thorough post-mortem examination and to examine” 
various organs and blood vessels for the presence of any morbid condit 
It should be noted that a person can be convicted of culpable & 
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he causes bodily injury to another who is labouring under a disorder, 
disease or bodily infirmity, and thereby accelerates the death of that other 
person (vide explanation 1, section 299, I.P.C., Appendix IV). But the 
intention or the knowledge with which the act which caused death was 
committed is a necessary ingredient to bring about a conviction under these 
offences. In such a case even if the medical officer has proved from post- 
mortem examination the existence of the disease which caused the death 
and its relation to the injury alleged to have accelerated it, the court will 
have to be satisfied from the evidence before giving a decision (1) that the 
death at the time when it occurred was not caused solely by the disease, and 


(2) that it was caused by the bodily injury to this extent that it was accele- 
rated by such injury. 


Cases—1. In a criminal appeal in the Allahabad High Court where one Sukhdeo, 
who was assaulted by Ghurey and Raghunath with spears, sustained thirteen injuries 
on various parts of his person but not on any vital part of the body, and died of shock 
and heemorrrhage soon afterwards, it was held that the accused must be deemed to have 
knowledge that death would be a likely result of beating. The accused would be guilty 
of murder and the case fell under clause 2 of section 300, LP.C. The injuries were 
sufficient in the ordinary course of nature to cause death or at any rate such as were 
likely to cause death—50 Cr. Law Jour., 1949, p. 535. 


2. In a criminal appeal in the Nagpur High Court evidence showed that the accused 
struck only one blow on the head of the deceased with a stick, 1 inch thick and 14 to 
2 cubits long, when he fell down prostrate on the ground. After the fall two more 
blows were given. The deceased had also received some other injuries on the head 
and other parts of the body by the fall on the rough, sandy ground. The deceased died 
two days afterwards. No single injury out of the nine on the head, whether caused 
by a lathi or otherwise, was a fatal one. Death was the result of cumulative effect of 
the injuries, some of which were not on a vital part of the body. There was no evidence 
to show that the attack was not an ordinary attack but a sustained and determined 
attack. It was held that the accused had no intention of causing the death of the 
deceased or to cause such bodily injury as was likely to cause death, and section 302 
or part one of section 304, I.P.C., had therefore no anplication. But the death was caused 
with the knowledge that the act was likely to cause death or to cause such bodily 
injury as was likely to cause death. The accused was therefore liable under part two 
of section 304, LP.C—Hanuman Prasad Matadin v. The Crown, Nagpur High Court, Cr. 
App. No. 271 of 1948, 50 Cr. Law Jour., 1949, ». 597. 


3. In a case where death occurred from rupture of the liver due to an injury 
inflicted on the recion of the liver it was held that it could be presumed that the person 
who caused the injury had knowledge that death might be caused if the liver was ruv- 
tured and the case would clearly fall within the second part of section 304, I.P.C. The 
fact that the injury appeared superficial from outside was immaterial—Guptar v. Rez, 
Allahabad High Court, Cr. Appeal No. 882 of 1947, 50 Crim. Law Jour., 1949, p. 127. 

4. On the 13th April 1925, I was called upon to examine the body cf one Sadig 
Hussain, aged 45 years, who was alleged to have died from the injuries inflicted on him 
about seven days ago. Abrasions were found on the knees, elbows and the first knuckle 
of the right index finger. A small lacerated wound was found on the head and an 
incised wound, 3” by }”, along the back 13” to the right of the spine and 4’ above the 
loins. Internally the right kidney was found lying in a pool of blood. It was enlarged, 
and was about three times the normal size. On section, a sarcomatous growth was found 
round the kidney between its substance and the capsule. In the lower segment a cyst, 
about the size of a rupee, was found affecting the whole substance of the kidney and 
containing clotted blood. The hemorrhage appeared to have taken place from the 
anterior surface of the kidney having given way and leading to the cyst. It was held 
that the hzemorrhage occurred from a fall due to the assault, and the accused was 
sentenced to rigorous imprisonment for eighteen months, as he had no knowledge or 
intention to c2use death. 

5. Seven persons made a deliberate attack on one man, and ultimately caused his 
death by fracturing his left ninth, tenth and eleventh ribs and rupturing his spleen 
and inflicting three injuries on his head which left him unconscious and which might, 
in the opinion of the medical officer, have also resulted in his death. They also inflicted 
twenty-four injuries on the deceased, about twenty of them being inflicted after the 
deceased had fallen down and was unconscious. It was held that the accused had no 
imtention of committing the wilful murder of the deceased ; still the fact of the infliction 
of the injuries showed that they beat him with the intention of causing such bodily 
injuries as were likely to cause his death, or with the knowledge that they were likely 
by such acts to cause his death and that in the circumstances of this case all the accused 
were clearly guilty of the offence of culpable homicide punishable under section 304, 
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TP.Cc.—Oudh Chief Cri. Cr. Appeal No. 401 of 1934, K. E. v. Sat Nerain and others; 
38 Cr. Law Jour., 1935, p. 573. 


6. In a criminal appeal in the Oudh Chief Court where a man disd of chock 
produced by multiple injuries including two lacerated wounds on the scalp with irac- 
ture of the vertex inflicted with some blunt weapon on the head and some other parts 
of the body, it was held that the accused had no intention of murder, and were sen- 
¢enced to seven years rigorous imprisonment under section 325, I1P.C—K. E. v. Ram 
Lal and others ; 46 Cr. Law Jour., 1945, p. 728. 

The causes of death from wounds are immediate or direct and remote 
or indirect. 


Immediate or Direct Causes.—These are— 
1. Heemorrhage. 2. Injury of a vital organ. 3. Shock. 


1. Hemorrhage.—This may be external or internal. External hzmor- 
rhage may produce synecpe and cause death either rapidly, if a large blood 
vessel, such as the carotid or femoral artery, has been wounded, or slowly, 
if a number of small vessels has been injured. The amount of hemorrhage 
required to cause syncope varies according to circumstances. The sudden 
loss of blood is more dangerous than the same quantity lost slowly. The 
loss of opestire of the blood of the body is almost enough to cause death, 
and the fotaf quantity of blood in the body of an adult is on an average 
about five per cent of the body weight. Children, women and old persons 
die from the loss of a much smaller quantity. Persons with haemorrhagic 
diathesis or heemophiliacs may die of hemorrhage even from a trifling 
injury. 

A case? is reported in which the deceased was stabbed with a knife on the left 
forearm by the accused in the course of an altercation between them. The radial artery 
was pierced and the deceased died of hemorrhage soon after. It was held that the 
forearm was not a vital part and the offence was not murder. It was not also culpable 
homicide not amounting to murder, and the accused was only guilty of voluntarily 
causing grievous hurt. He could therefore be convicted only under section 326, I.P.C., 
and not under section 302, LP.C. He was sentenced to rigorous imprisonment for 
three years. 

Internal haemorrhage may occur in penetrating and gunshot wounds. 
It need not be profuse for a fatal result; for a small quantity of heemorrhage 
in the brain or into the pleural cavities or pericardium may prove rapidly 
fatal by disturbing the functions of the brain, lungs or heart from mechani- 
eal pressure on them. Blood flowing into the windpipe may cause death 
mechanically by asphyxia. 


2. Injury of a Vital Organ—Severe injury of a vital organ, such as 
crushing of the brain, heart, lungs, etc., is, as a rule, rapidly fatal. 


When death occurs from a slight injury inflicted on a previously 
diseased organ, such as the rupture of an enlarged spleen, perforation of a 
chronic intestinal ulcer, or bursting of an aneurysm, etc., the assailant 
inflicting such an injury cannot be charged with culpable homicide, but he 
is convicted of simple or grievous hurt, if it be proved that his intention 
was not to kill his victim, that he could not possibly have known the exist- 
ence of that disease and that the same injury could not have proved fatal 
when inflicted on an ordinary healthy individual. In a case where a man 
received two cor three simple injuries, one being on the head, was knocked 
down and died shortly afterwards on account of the rupture of the spleen 
which was enlarged owing to disease, it was held that where a person dies 
as the result of simple injuries owing to the fact that his spleen is diseased 
and it is not shown that the accused had the knowledge of this fact, he can 
only be convicted of causing simple hurt® In another case where the 





4. Madras High Court Cr. App. No. 393 of 1938, K. E. v. Kottengoden Alaxi; 46 Cr. 
Law J., 1939, p. 308. 
9. 24 Criminal Law Journal, 1923, p. 427. 
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accused went to a place where a cart was standing, and presuming that it 
belonged to a man who was sleeping on a cot close by, roused him and told 
him to let him have the cart. The man explained that the cart did not 
belong to him and remarked at the same time that he was ill) The accused, 
thereupon, got irritated and pulled the cot about, causing the man to fall 
out of it. kicked him and struck him on the side or on the ribs with a stick. 
Owing to the injuries he had received, the man died very soon after. 
Tt was held that as the deceased was suffering from a diseased spleen the 
accused was guilty of causing grievous hurt.° 


8. Shock.—Death may occur from shock without any visible injury 
from paralysis of the heart by a blow on the cardiac region, or from the 
inhibitory action of the solar plexus caused by a blow on the pit of the 
stomach in the upper part of the abdomen. 


Shock may be produced from exhaustion resulting from several injuries 
combined, though each one of them separately may be very slight. Shock 
may also result from fright due to vagus inhibition of the heart, from pain 
felt in flogging or from slight injury to the genital organs. Another instance 
of shock is concussion of the brain resulting from a severe blow on the head. 


Shock usually appears immediately after receiving the injuries, but it 
may supervene after some time, if the individual at the time of receiving 
injuries was in a state of great excitement and mental preoccupation. 


Remote or Indirect Causes.—It is necessary to know the remote causes 
of death due to injury as the assailant, under the law of England, is res- 
ponsible for the death of his victim, if it occurs within a year and a day 


after the infliction of the injury. But there is no such statutory limit in the 
Indian law. 


The remote causes of death operating secondarily from the injury are— 


1. Inflammation in the internal organs, such as meningitis, cerebritis, 
pleurisy, pneumonia, peritonitis, etc. 


2. Septic infection of a wound causing septicaemia, pyzemia or exhaus- 
tion from prolonged suppuration. 


3. ‘Gangrene or necrosis resulting from severe crushing of parts and 
tearing of the blood vessels. 


4. Infective diseases, such as erysipelas and tetanus, which may 
develop through the entrance of the casual organisms through a wound. 
Erysipelas occurs from three to seven days, and is commonly associated 
with septic wounds of the scalp. It is more common in cold and temperate 
climates than in India and the tropics. In India, tetanus occurs usually 
from three to ten days after receipt of a wound or even an abrasion. It 
may occur within a few hours of receipt of the injury, but in temperate 
countries it usually manifests itself in two to three weeks. Cases are on 
record, where the disease developed from the twenty-sixth to the thirtieth 

ay. 

5. Supervention of a disease from a traumatic lesion. For instance, 
a wound of the abdomen may, after healing, be followed by a strangulated 
hernia with fatal results. An injury affecting the lower portion of the 
spinal column or cord may cause paraplegia which may end fatally from 


septic cystitis or bed-sores and general exhaustion after an interval of some 
weeks or months. 


_ 6. Neglect of the Injured Person.—Death may occur from complications 
arising from a simple injury owing to the negligence of the injured person 





6. Obrien (1880) 2 All. 766; Ratanlal and Thakore, Law of Crimes, Ed. XVII, p. 697. 
7. The Med. and Surg. Histery of the War, Part ID, Surg., 1883. 
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in its proper care and treatment. In this connection it may be mentioned 
that a person is not bound to submit himself to medical treatment for 
injuries received during an assault. 


In all these cases an assailant is liable to be indicted for mans!aughter ~ 
according to the Enghsh law, if the cause of death is directly and definite’y 
traceable to the injury, and the relaticn between cause and effect is no: 
obscured by the action of concurrent causes. In a case where a wound, not 
in itself mortal, caused death from gangrene owing to neglect or want of 
proper applications, it was held that the party by whem the wound wes 
inflicted was guilty of murder. For, though the fever or gangrene. and not 
the wound, be the immediate cause of the death, yet the wound being the 
cause of gangrene or fever, is the immediate cause of the death. causa 
causati.? To justify a conviction of murder against an assailant in India 
it is necessary at the same time to prove that the act was committed with 
the intention of causing such bodily injury as the offender knew that it was 
likely to cause death or was sufficient in the ordinary course of nature to 
cause death (vide section 300, I.P.C., Appendix IV). If these conditions are 
not fulfilled, the assailant may be convicted under the offence of culpable 
homicide not amounting to murder or grievous hurt, or even simple hurt 
according to the circumstances of the case. The kind of the weapon used 
and the site of the violence are also taken into consideration for deciding 


whether the crime falls under section 300 or any other section of the Indian 
Penal Code. 


In November 1928, I held a post-mortem examination on the body of one Must. 
Sumarta who died from starvation and pneumonia about 25 days after her throat was 
cut with a scvthe (hansia). The accused, the uncle of the deceased, was found guilty 
of murder and sentenced to death. In a case where the accused savagely attacked and 
wounded their cousin with a hatchet, who was laid up with fever in consequence of 
the wounds for about 40 days and ultimately died of blood poisoning, it was held that 
the accused were guilty of murder, the wounds inflicted by them being the cause of 
death.1° In another case the accused stabbed the deceased with a dagger in the back. 
The wound, though not severe, was in such a part of the body that it was considered 
dangerous; but the dagger did not penetrate to any great length. The wound healed 
in about seven days, at the end of which symptoms indicative of tetanus were observed 
and the deceased died from that cause on the following day. It was held that there 
was no reasonable doubt that tetanus was due to the wound inflicted by the accused, 
who were found guilty of murder.!! 


Fazla, Mohamed Din, and others made a murderous assault upon one Jalal which 
resulted in the fracture of a number of his ribs and other injuries. Jalal was removed 
to hospital where he developed pneumonia and died after ten days. It was held that 
the perpetrators of the attack upon the deceased were guilty of murder. 


An incised wound which by itself was not grievous or dangerous was inflicted on 
the right calf on the 22nd August 1922. Tetanus set in on the 3lst August 1922, and this 
caused the death of the victim on the 3rd September 1922. The assailant was sentenced 
to two years’ rigorous imprisonment under section 324, ILP.C.18 


7. Result of a Surgical Operation.—If death follows a surgical operation 
performed for the treatment of an injury, the assailant is responsible for the 
result, if it is proved that the death was inevitable even without the 
operation, and that the operation was thought necessary and was performed 





8. Unlawful killing of another without any malice, either expressed or implied, 
which act may be either brought about by sudden passion or by improper action of 
another. 

9. I Hale P.C. 428; Flynn, (1868) 16 W-R. (Eng.) 319; Ratanlal and Thakore, Law 
of Crimes, Ed. XVI, p. 701; Mammi, 29 Cr. Law Jour., p. 345; Nga Paw, (1936) 38 Cr. 
Law Jour., p. 103. 

10. Nuro, (1913) 7 SLR. 83; 15 Crim. Law Jour., 1914, p. 376; Ratanlal and 
Law of Crimes, Ed. XVI, p. 716; Kala, (1943) 46 P.L.R. 69. 

11. Nga Dwe, (1904) 1 Crim. Law Jour., p. 909; Ibid., p. 717. 

12. 29 Crim. Law Jour., Aug. 1928, p. 678; vide also 45 Crim. Law Jour., 1944, p. 513 
(Madras High Court Crim. Appeal No. 480 of 1943. Dorasami Servai v. K. E.). 

13. 26 Crim. Law Jour., 1925, p. 294. 
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by a competent surgeon with reasonable care and skill. It should be noted 
that the liability of the offender is, in no way, lessened even though life 
might have been preserved by resorting to proper remedies and skilful 
treatment (vide explanation 2, section 299, LP.C., Appendix IV). 

In a case 14+ where the deceased was stabbed in the abdomen in the night of August 
19, 1939, and died on the morning of August 21, it was held that the accused was guilty 
of murder, as the stab which had penetrated the abdominal cavity and had pierced the 
intestine was in the ordinary course sufficient to cause death. The mere fact that the 
deceased might have been saved if expert medical attendance had been afforded at once 
made no difference to the nature of the crime. 

It must also be pointed cut that where an injury is inflicted on a person 
by a blow, which in the judgment of competent medical practitioners 
renders an operation advisable, and as a preliminary to the operation chloro- 
form is administered to the patient, who dies during its administration, and 
it is agreed that the patient would not have died but for its administration, 
the person causing the injury is liable to be indicted for manslaughter. 
On the contrary, if the hurt or wound is not mortal, and if it is clearly 
proved that the death of the victim is caused by the application of unwhole- 
some salves or medicines by himself or those about him, this cannot be 
regarded as homicide. 


During a quarrel over grazing cattle one Sobha struck a blow over the head of 
his uncle and caused a wound over the top. The injury was thought to be simple 
but death occurred three weeks later from sepsis consequent to the bad handling of 
the wound and application of wrong village remedies. Sobha and his associate were 
convicted under section 304, LP.C. On an appeal in the Chief Court of Oudh it was 
held that the accused had no intention of causing death of such bodily injury as he 
knew to be likely to cause death, nor could it be held that the accused must have had 
the knowledge that the blow he was dealing was likely to cause death. The conviction 


under section 304, IP.C., was, therefore, set aside and the accused was convicted under 
section 325, I.P.C.16 


WHICH OF THE SEVERAL INJURIES CAUSED DEATH ? 


In the case of multiple injuries inflicted on a person by more than one 
accused either at the same time or at different times, it is very essential to 
discover the injury which proved fatal, and whether it was the result of 
one or more blows; for the defence pleader may admit death, but may 
plead that it was not due to the wound attributable to his client. This can 
be ascertained by examining the wounds individually and noting which of 
them involved injury to some vital organ or large blood vessel, or led to 
secondary results causing death. For instance, there may be _ several 
wounds on the scalp, but only one may cause fracture of the skull ending 
in death. In some instances fracture of more than one skull bone may 
result from only one blow. It must, however, be noted that, even if he fell 
dead at the hands of one of them, all the accused are responsible for having 
caused the death of their victim, if they started with the common object of 
intentionally causing such hurt as would be likely to end fatally.” For 
example, in the case of Emperor v. Chandan and two others,15 where all 
the three accused in furtherance of a common intention beat one Kallu Jat 
with lathis and one of the blows caused fracture of the skull, which resulted 
in death on the following day, the accused were found guilty under section 
304, LP.C., even though it was not ascertained as to who dealt the fatal 
blow. In the case of Emperor v. Bukshan and others,® where a woman 





14, Madras High Court Cr. Appeal No. 124 of 1939, K. E. v. Mahanti Sreeramulu; - 
41 Cr. Law Jour., 1940, p. 491. See also 49 Criminal Law Jour., Nov. 1948, p. 647. 

15. Davis, (1883) 15 Cox 174; Ratanlal and Thakore, Law of Crimes, Ed. XVII, p. 701. 

16. Oudh Chief Court, Crim. Appeal No. 173 of 1935, K. E. v. Sobha and another, 36 
Crim. Law Jour., 1935, p. 1262. 

17. Vide Section 34, IP-C., Appendix IV. 

18. 27 Criminal Law Journal, 1926, p. 619. 

19. 27 Criminal Law Jour., 1926, p. 1265. 
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was murdered, it was held that though there was no evidence as to who 
actually committed the murder, the four persons having taken the woman 
out with the knowledge and with the purpose that one of them should 
murder her, the murder was committed in furtherance of the common 
intenticn of all, and all the four accused were guilty of murder. On the 
other hand, four persons attacked another with lIathis with the result that 
the latter received a single blow on his head which caused his death due to 
fracture of the skull. There was no other grievous hurt on his body, and 
there was no evidence as to which of the assailants had struck the fatal 
blow. It was held (1) that it was impossible to hold that the assailants 
had any common intention to cause death, nor could it be said that each 
oné of them knew that death was likely to be caused; (2) that the common 
intention of the assailants was to give the deceased a good thrashing and 
they must have known that grievous hurt was likely to be caused; (3) that 
as it was net known which of the assailants had struck the fatal blow, they 
could only be convicted of causing grievous hurt" In a ease-! where a 
sudden altercation tceok place between the complainant and one of the three 
accused, all the accused beat the complainant in a fit of anger and without 
any prearranged plan with the result that one of them caused grievous hurt 
to the complainant. There was no evidence on record as to which of them 
caused the grievous hurt. It was therefore held that section 34 of the 
Indian Penal Code being inapplicable to the case none of the accused could 
be convicted under section 325, LP.C., but each one of them could be con- 
victed under section 323, LP.C. 


THE POWER OF VOLITIONAL ACTS IN A VICTIM AFTER 
RECEIVING A FATAL INJURY 


Sometimes the presecution sets up a theory that the victim, after 
receiving mortal injuries involving a vital organ, such as the brain, was 
able to speak and mentioned or wrote down the name or names of his 
assailant or assailants. Similarly, the defence may try to prove an alibi 
if the accused was seen with the victim a moment before his death at a 
particular spot and the victim had afterwards moved to some other place 
on the ground that he could not have walked after having received the fatal 
injury. In both these cases the medical witness is required to state whether 
a person is capable of speaking, walking or performing any other volitional 
act, which would involve bodily and mental power for some time after 
receiving a fatal injury. A very guarded reply should be given, seeing that 
a few cases have been recorded in which the victims were able to perform 
some act as that of walking or climbing requiring some exertion, and 
survived for some hours or days after receiving very grave injuries, which 
would ordinarily have proved rapidly fatal. 

Cases.—1. One evening, while walking in Bow Bazar in Calcutta, a young Hindu, 
aged about 18 years, was struck on the head with a piece of wood and knocked down 
by the violence of the blow. He got up and, after some delay, proceeded to the police- 
station in. Lower Circular Road and laid a charge against his assailant, whose name was 
not known, but who was arrested and identified by some of the eye-witnesses. From 
the police-station he walked to the Medical College Hospital, and was then found to have 
sustained a lacerated wound on the scalp, situated on the left side of the vertex in the 
frontal resion. The wound was dressed, and the injured person went to a friend’s 
house, where he spent the night. Next morning he got into a hackney carriage to go 
to his uncle: during the drive he began to show signs of comoression, and becoming 
unconscious, was removed to the Campbell Hospital, where he died. Post-mortem 
examination revealed, besides the external wound of the scalp, a fracture which extend- 
ing vertically through the temporal region and through the middle fossa of the base 
terminated at the posterior part of the sphenoid—ind. Med. Gaz., Jan. 1894, p. 32. | 





20. 26 Criminal Law Jour., 1925, p. 381. 
21. Gorey and Bhagwan and three others v. Rex, Allah. High Crt. Cr. Appeal Ne. 368 
of 1947; 50 Cr. Law J., 1949, ». 250. 
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an received several extensive fractures of the skull with abundant subd 

heomoerhece and rupture of the diaphragm with hernia of the stomach. The stomacs 
was ruptured and nearly a litre of its contents was contained in the left pleural cavity, 
Notwithstanding all this, he was able to walk about for an hour or so and answer 
several questions. He died only after several hours. Another man, crushed by a car. 
riage, received a large rupture of the diaphragm, complete rupture of the jejunum, and 
rupture and crushing of the kidney. Yet he walked nearly 5 miles, and did not die 
until the next day.—Vibert quoted by Witthaus and Becker, Med. Juris. and Toric, 
Vol. Il, p. 40. 


3. At noon on the 23rd May 1923, a Mahomedan male, aged 40 years, was stabheg 
in the stomach with a knife, and was able to walk about two furlongs and a half, when 
his strength gave out and he lay down. He was then taken on a bed to the police-station 
when he was in his right senses and made a report. He was sent to the hospital for 
medical examination, where his dying declaration was recorded as he proved to he in 
a dangerous condition. He died at 10 p.m. on the following day.—K. E. v. Kallankheg 
of District Bijnor, AU. High Court Criminal Appeal No. 757 of 1923. 


4. Gurdeen of Police-Station Mohanlalganj, aged 30 years, who was assaulted with 
lathis and a sharp cutting instrument on the 9th August 1926, walked a distance of 79 
to 80 paces and gave the names of his assailants before he died. At the post-mortem 
examination on the next day I found the nostrils cut off with a portion of the septum 
removed, two lacerated wounds on the head and eleven bruises on various parts of the 
body. There was also a fracture of the right parietal bone extending into the right side 
of the frontal bone. The coronal and sagittal sutures were separated, and the temporal 
bones were fractured. 


5. At about 8 pm. on the 24th March 1928, Ali Bakhsh, 50 years old, received an 
incised wound, 1’’ « 4’’, in the middle of the left side of the neck causing injuries to the 
big vessels of the neck, and tried to run after his assailant but fell after a few yards, 
He was removed to the police-station where he was able to make a report of his assauli, 
From there he was taken to the hospital, and his condition was so grave that the doctor 
took down his dying declaration at 10-30 pm. He died at midnight—King-Emperor v. 
Chhote, All. High Court Crim. Appeal No. 636 of 1928. 


6. At about 9 or 10 p.m. on the 21st August 1928, Sheo Narain, aged 45, of District 
Cawnpore, was assaulted by his brother with a kanta, and received an incised wound, 
6’ long, along the left side of the chest, severing completely the left 8th, 9th, 10th and 
llth ribs, penetrating into the left pleural cavity and cutting the diaphragm to an extent 
of about 4’” in length. The stomach, spleen and a part of the intestines were protruding 
outside the chest wall through the wound. The spleen had also a superficial wound, 
2’ long. At 4-30 a.m. on the next day he was taken to the police-station, where he 
lodged a complaint. From the police-station he was sent to the nearest dispensary, but 
was afterwards removed to the District Hospital at Cawnpore, as his wound was very 
serious. At about midnight he made a dying declaration before a Deputy Magistrate 
in the hospital, and died in the morning of the 23rd August—King-Emperor v. Manna, 
Allahabad High Court Crim. Appeal No. 239 of 1930. 

7%. On the morning of December 14, 1931, Mr. Stevens, Collector of Comilla, was 
shot by a girl with a .45 revolver, while he was standing on the threshold of his office 
and on the left of his sub-divisional officer. He fell against the sub-divisional officer and 
said “TIT am hit”, then turned and ran through the office up through the dining room 
into the pantry and shut the folding doors before he fell dead on the floor. Post-mortem 


examination showed that the bullet had gone through the heart and out into the right 
lung.—Leader, Dec. 25, 1931. 


DIFFERENCE BETWEEN WOUNDS INFLICTED DURING LIFE 
AND AFTER DEATH 


In India, the practice of inflicting wounds on a dead body to support 
a false charge against an enemy is so common that every medical officer 


who has done medico-legal work must have come across such cases during 
his professional career. 


‘The following are the principal points by which a wound inflicted 
during life can be recognized :— 


_1. Heemorrhage. 2. Retraction of the edges of the wound. 3. Signs 
of inflammation and reparative processes. 


1. Heemorrhage—There is more or less copious hemorrhage in all 
wounds, except in lacerated wounds, when it may be very little. | 
effused blood is forced into the tissue interspaces in the vicinity of the’ 
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wounds. and is found infiltrated in the cellular and muscular tissues. There 
is consequent staining of the edges of the wounds and the neighbouring 
tissues. which cannot be removed by seasbing. but the staining caused by 
the blood effused from post-mortem wounds is easily removed by washing. 

There wiil be elpts of the effused blood in the wounds and tissues. and 


in the neighbourhood of the body. Clotting of the blcod occurs normally 
in about five to ten minutes. 


There will also be signs of spouting of arterial blood on the body, 
clotting. or in its vicinity. 
In a contusion there will be the presence of ecchymosis, absorption ' 


changes of its colour and a swelling of the neighbouring tissue. On dissec- 
tion coagulated blood will be found in the subcutaneous tissues. 


2. Retraction of the Edges of the Wound.—Owing to the vital reaction 
of the skin and muscular fibres the edges of a wound inflicted during life 
retract and cause the wound to gape. On the other hand, in the case of a 
wound inflicted long after death when the body heat has passed of the 


edges do not gape, but are closely approximated to each other, as the skin 
and other tissues have lost their contractility. 


3. Signs of Inflammation and Reparative Processes.—These are the 
signs of vital reaction and will depend upon the period that an individual 
has survived the infliction of a wound. For instance, tumefaction of the 
edges and leucocytic infiltration will show that the wound was inflicted 
within a few hours before death, while the presence of pus, granulation 


tissue or scab will definitely prove that the wound was inflicted some days 
before death. 


The absence of the above signs will show that the wound was inflicted 
after death; however, it must be borne in mind that hemorrhage and 
retraction of the edges may take place in a wound caused within one to 
two hours after death during the molecular life of the tissues, when the 
body is still warm. In such a case hemorrhage is slight, unless a large 
vein is cut and there is no arterial spouting or formation of a firm clot which 
rarely occurs ten minutes after death. In a doubtful case it is desirable to 
preserve a portion of the wound for microscopic examination. 


Table showing the Distinction between Ante-mortem and 
Post-mortem Wounds 


| 


Ante-mortem Wounds. | Post-mortem Wounds. 





1. Hemorrhage, more or less copious I. Hzmorrhage, slight or none at all 
and generally arterial. and always venous. 


2. Marks of spouting of blood from 2. No spouting of blood. 


arteries. 

3. Clotted blood. 3. Blood is not clotted: if at all it is a 

soft clot. 

4, Deep staining of the edges and cel- 4. The edges and cellular tissues are not 
lular tissues, which is not removed deeply stained. The staining can be 
by washing. removed by washing. 

do. The edges gape owing to the reaction 5. The edges do not gape, but are closely 
of the skin and muscle fibres. approximated to each other, unless 


the wound is caused within one er 
two hours after death, 


4 


cesses. cesses. 


§. Inflammation and reparative pro- 6. No inflammation or reparative pro- 
aed 4 ; J 
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DIFFERENCE BETWEEN SUICIDAL, HOMICIDAL AND 
ACCIDENTAL WOUNDS 


In the case of death cecurring from wounds the question is often raised 
as to whether they were the result of suicide, homicide or accident. The 
answer is not always easy. but it can be given to some extent by a medical 
practitioner by noting the following points :— 

1. The situation and character of the wounds. 

9 ‘The number, direction and extent of the wounds. 

8 The cendition of the locality, and the surroundings of the wounded 

person. . 


1. The Situation and Character of the Wounds.—Swieidal wounds are 
usually on the front or on the sides of the body, and affect the vital organs. 
They are usually incised, punctured or gunshot wounds. Suicidal incised 
wounds are generally situated cn the front of the body in easily accessible 
positions, especially, on the throat or chest. These may be found in 
unusual regions. For instance, a woman™ cut the walls of her vagina, and 
when the intestines protruded she pulled down several feet, and cut them 
of Incised and punctured wounds situated on the back, or in such a 
position as cannot be easily 
reached by a suicide, are 
homicidal, though a suicide 
may rarely produce wounds 
on himself which may have 
the appearance of being 
homicidal. A  carpenter’s 
assistant, 60 years old, com- 
mitted suicide by cutting 
the back of his neck in the 
middle with a sharp razor 
blade.** 


Incised or punctured 
wounds may be caused acci- 
dentally by falling upon a 
sharp cutting weapon held 
in the hand or upon a sharp 
pointed object. Such wounds 
may be situated at such 
places as may give rise to 
a suspicion of homicide if 
there was no eye-witness at 
the .time of the accident. 
A. S. Dawson + reports the 
case of a Burmese male, 
who was descending a 
bamboo ladder in his house 
when he suddenly slipped 
and fell a distance of 12 or 
13 feet. At the time when Fig. 101—Cuts on the fingers and palm caused by 
he was descending the lad- grasping the blade of a knife and indicating 

. : homicide. 
oo ae aks 
ong s ife or dao, his hand resting on his left shoulder ; as he fell this 
slipped off and struck him on the back over the apical region of the left 


22. A. Robertson, Med. Juris. end Toxic. Ed. IV, p. 138. 


23. F. Klein, Schweiz, Med. Wschr . 19, 1942, 72, p. . _ sani 
nolog. Rev., 1943, Vol. XI, Part I, p. fais 942, 72, p. 1,044; Med.-Leg. and Crimi 


24. Ind. Med. Gaz. April 1928, p. 201. 
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{ung causing a gaping incised wound, 3” long. and penetrating the pleura 
and lung. The knife was extracted by his relatives. The patient ultimately 
recovered. Ht death had taken place, the question as to possible homicide 
might have been raised, since it would be difficult for a person to stab himself 
in that position. 





Fig. 103-A case of multiple homi- 
cidal stab wounds. Note multiple 


Fig. 102--Homicidal stab wound of neck. superficial wounds on abdomen. 
(From a photograph lent kindly by (From a photograph lent kindly by 
Dr. H. S. Mehta.) Dr. H. S. Mehta.) 





Fig. 104—Homicidal stab wound of neck, with bruises on 
outer aspect of right shoulder. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 


, uts on the fingers and palms are produced during attempts by the 


* 






injured™person to seize the weapon, and are, therefore, indicative of he 
cide. Incised or lacerated wounds inflicted on the backs of the hands, 
wrists and forearms during an endeavour to ward off blows on the héad ‘ar 
other parts of the body, are strongly suggestive of murder. ) 
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| Incised wounds on the nose, ears and genitals are usually homicidal, 
‘and are inflicted on account of jealousy or revenge in cases of adultery. 
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Fig. 105.—Homicide: Incised wounds on back of hand and fingers 
caused by a heavy cutting weapon during attempts to ward off 
the blows over the head. 


A case is recorded where a man had been carrying on an intimacy with 
a widow. The cousin of her deceased husband was much aggrieved over it. 
Hence he waylaid the lover of the woman, tied him to a tamarind tree with 
a big rope, and cut off his genital organ practically at the root, severing it 
completely from the body. Not being content with this he inflicted a wound, 
8’ by 1”, right round the scrotum, his obvious intention being to remove it 
altogether.2* In another case** a Brahman, aged 23 years, armed with a 
sickle (hansia) cut off the vagina and uterus of his wife, aged 18 years, and 
disembowelled her by wounds extending from the level of the breast to the 
anus, cutting the heart, liver, lungs, stomach and intestines. The motive 
for the crime was jealousy as he saw her lying with another man at midnight. 


It should be noted that incised wounds on the genital organs are some- 
ltimes produced after death. I saw a case in which the penis was cut off 
after the deceased was done to death by a stab in the heart. In another 
ease the penis was almost severed after the neck was cut off with a gandasa. 


25. Leader, Dec. 7, 1930. 
6. K. E. v. Baldeo Prasad, A. High Court, Crim. Appeal No. 377 of 1929. 
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In a third case a kulchal was thrust into the vagina of a Hindu woman after 
she was killed by inflicting several wounds on the head and neck with a 
heavy cutting weapon. 


} Incised wounds of a trifling nature on the genitals may be self-inflicted. 
I came across a case where an adult male inflicted a superficial cut across 
the root of the penis over its dorsum and directed from left to right and 
brought a charge against his enemy who had assaulted him with a lathi 
(club). 


Gunshot wounds inflicted in the mouth, or on the forehead, temple or 
heart, are, as a rule, suicidal when the skin in the neighbourhood is 
blackened, scorched and tattooed. In such cases the hand used to steady 
the weapon at the muzzle end may be blackened or scorched from the 
discharge of the same and may be stained with spirting of the blood from 
the injured arteries. Gunshot wounds situated on the back and on the 
occipital region are usually homicidal. Those situated on the sides and 
front may be accidental or homicidal. “Sie 


Lacerated wounds are either accidental or homicidal. Accidental 
wounds are generally situated on the exposed parts of the body and mostly 
on the same side. Lacerated wounds of the vertex are homicidal unless 
there is a history of some weight falling from a height on the top of the head 
or of the victim having fallen head downwards from a height, in which latter 
ease there will be abrasions and lacerations on other parts of the body. 
Lacerated wounds on the forehead may be homicidal or accidental. 
“Tacerated wounds on the occiput are more often homicidal than accidental. 
Tf they are homicidal, wounds may be found on the backs of the fingers as 
the assaulted person involuntarily raises his hand to guard against the blow, 
and consequently the fingers are likely to be injured. 


2. The Number, Direction and 
Extent of the Wounds.—Several 
injuries on the body, if they are 
deep and extensive, are, as a rule, 
homicidal if we except accidents 
from falls, motor cars and other 
vehicles. In India, murderers select 
a heavy cutting instrument, such as 
a gandasa (chopper), banka, khurpi, 
kulhart (axe), sword, ete. and inflict 
several deadly wounds on the head 

. cutting the skull bones and expos- 
ing the brain tissue, or on the 
neck cutting the larynx, cesopha- 
gus, large blood vessels, vertebrze 
and even the spinal cord. They 
are not generally satisfied by 
inflicting only one wound, but 
inflict several mortal wounds, and 
sometimes hack the body so much 
that the head is either severed 
altegether from the trunk, or 
remains connected to it by a mere 
tag of skin. In addition to these! 
several wounds are usually imi 

eee §=ed on the trunk and limbs. , Tn. 

Fig. 106.—Incised wounds on fingers and bod. twenty su wounds. , on” B 

hands due to attempts to ward off Y or a boy, 
assailant’s knife. were inflicted with a ge 
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girl of twelve years of age. In another case of murder one hundred and five 
wounds were inflicted on the body of a Hindu woman. Of these, forty-five 


were on the head, face and neck and the remaining on the forearms, wrists, 
fingers and shins. 


It must be borne in mind that in some cases a murderer kills his victim 
by inflicting one or more fatal wounds and then, in order to divert the atten- 
tion of the police to possible suicide, he inflicts on the dead body other 
wounds which in themselves would have caused the death had they been 
produced during lite. 
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A case?" occurred at Agra, where a Lumbardar killed a boy, aged 17, by inflicting 
wounds on the face and neck with a sword, and then fired a rifle from a distance of 
a few feet, causing further wounds on the face and head which resulted in the splnter- 
ing of the face and skull bones and laceration of the brain substance. Afterwards he 
placed the rifle over the corpse to make it look as if it were a case of suicide. During 
the trial the defence suggestede that the boy committed suicide by firing the rifle with 
the muzzle in the mouth. But the medico-legal officer who held the post-mortem 
examination proved to the satisfaction of the court that the rifle was not fired within the 
mouth and that some of the injuries on the neck and face were such as could not have 
been caused by the firing of a rifle, but were caused by a cutting weapon and might have 
been caused by a sword. The Lumbardar was convicied of the murder of the boy under 
section 302, LP.C., and was sentenced to death. 


On the cther hand, several severe injuries on the body may sometimes 
be suicidal. 


Wm. Alexander ° reports a case where an officer was found lying on a couch with 
two deep incised wounds on the front of the abdomen and one similar wound on the 
back near the spine. Twenty-six incised wounds were found about the left breast, 
some of them penetrating the thorax and others leading along the ribs; both hands 
were dreadfully mutilated. Lying close by the officer was a sword cavered with blood 
and bent to an angle of about 45 degrees. He lived for several hours, and mentioned 
how he had transfixed himself by placing the hilt of the sword against the wall and 
then pressing forward on it; but failing to effect his object he made a second attempt. 
This time the blade, impinging on the spine, was bent, so that he had great difficulty in 
withdrawing it, his hands being cut severely in the effort. As death did not ensue, he 
then tried to perforate the heart, but without success. 


On August 27, 1933, a Mohamedan male, 60 years old, was admitted to the King 
George’s Hospital, Lucknow, as a case of suicide with multiple injuries inflicted with a 
razor. On examination Mr. Mathur, Reader in Surgery, found the following injuries :— 

1. An incised wound, 3” x 23" x 3/’, round the base of the penis and the scrotum 
cutting off both the structures with the testicles from the body. 

2. An incised wound, 4’” x 3 x 4’, along the middle line of the abdomen towards 
the right and directed from above downwards. 

3. An incised wound, 6” « 2}’’, across the abdomen at the level of the navel. A 
loop of the small intestine, 4 feet long, was protruding out of the wound. One foot of 
the intestine was slit longitudinally and then divided transversely into two. 

The abdominal cavity was full of blood, and the stomach was also found divided 
vertically into two parts in its middle. 

In his statement he mentioned that he felt heat in his head and, therefore, inflicted 
the wounds with a view to ending his life. 


The presence of a large number of superficial wounds is presumptive 
evidence of self-infliction. 


Douglas J. Kerr2® mentions the case of a healthy young man who, under the 
imfluence of a delusion that he had killed his sister, had made over 440 cuts on various 
parts of his body, e.g. on the forehead, chin, front of the neck, chest, abdomen, scrotum 
and the dorsal and palmar surfaces of the fingers, hands and wrists. These had been 
inflicted with a blunt pen-knife, and were chiefly superficial though im a number of 
eases underlying muscles were divided. 

Suicidal wounds caused by a cutting instrument on the neck are 
- generally singie and are situated either above the hyoid bone and open 

directly into the mouth or are situated below the hyoid bone and involve 
the thyroid or cricoid cartilage, or the large blood vessels of one side. How- 
ever, extensive wounds in the neck involving the large blood vessels of both 
sides and reaching the spine, though rare, are seen in suicidal cases. 


In June 1915, a Hindu male, aged 22, committed suicide by cutting his throat with 
a razor. On inspection an incised wound, 43" by 2’*, was found across the front of the 
neck above the hyoid bone cutting all the structures down to the spine. 


In a criminal case of reference before the Paima High Court where one Sheocharan 
Das °° was accused of murdering two young boys by inflicting wounds on their throats 
and then having attempted suicide by cutting his own throat the Honourable Judges held 
OO ee Oe oe eect Oe ees Bee 


27. All. High Court Crim. Appeal No. 1202 of 1929. 

28. Lancet, Jan. 24, 1885, p. 178. . 

29. Brit. Med. Jour., Feb. 12, 1927, p. 278. 

30. K. E. v. Sheocharan Das, Patna High Court Cr. Ref. No. 5 of 1987 ; 39 Cr. Law 
Jour., Jan. 1938, p. 66. 
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that all the three boys had attempted suicide, two successfully and one unsuccessfully 
and acquitted the accused of the charge of murder but convicted him of the offene 
under section 309, I1P.C. The injuries on these three boys were as follows :— 

First boy: Two incised wounds, 5” x 2’, on the right side of the neck cutting ih 
trachea, larynx, cesophagus and the right cornu of the hyoid bone, grazing upto th 
vertebra and cutting the intervening muscles and the external carotid artery. 

Second boy: Two incised wounds on the neck, one of these, 1’ x3’, skin deer 
and the other, 5’’ x 13/7, muscle deep, on the right side of the neck cutting the larym: 
and trachea laterally, and the platysma and the muscles of the right side of the neck 
The external carotid artery was also divided and the vertebra was grazed. 
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Fig. 109.—Suicidal cut-throat. 





Fig. 108—Suicidal cut-throat. 
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Third boy: Three incised wounds cn the neck: of these two were superiicaal and 
the third was 5’ « 13°, on the front of the neck. cutting the larynx and cwicphagus and 
fracturing the right cornu of the hvoid bone. 


‘+ Scmetimes there are two or more superficial and parallel cuts at the 


‘commencement of the wound, when the suicide is still hesitating or nervous. 
and then makes a deep cut. after plucking up courage to destrcy himsell. 
In India. suicidal wounds of the throat are rare. During a period of sixteen 
years from 1907 to 1923 I saw only nine cases of suicidal cut-throats with 
four deaths. Of these nine cases two were among females and seven among 
males. In one of the cases the wound was inflicted by a Kulchal across the 
right side of the neck cutting the thyroid and cricoid cartilages. 


Suicidal wounds of the throat inflicted by a right-handed person are 
usually high up in the neck and are directed obliquely from a higher to a 
lower level and from left to right, while homicidal wounds of the throat, 
when inflicted from the front by a right-handed person, are, as a rule, hori- 
zontal and directed from right to left; but the reverse is the case if the 
assailant happens to be left-handed. Again, a homicidal wound on the 
throat may resemble a suicidal one, if the assailant has inflicted it from 
behind the victim, or by standing on the right when the victim is lying. It 


is difficult to decide in the case of ambidextrous persons, who can use both 
hands. _ 


Suicidal wounds cf the chest are usually on the left side, and directed 
downwards and inwards, unless the person happens to be left-handed. 
Homicidal wounds of the chest are usually distributed over a wider area 
and are more horizontal, and most of them may be deadly owing to the vital 
organs being injured. They may be directed from below upwards which 
is rarely seen in suicidal wounds. 


Suicidal wounds on the arms are usually directed from above down- 
wards, and those on the lower limbs from below upwards. 





Fig. 110—Self-inflicted incised wound across the back of the neck. — 
(Vide case 3 on page 246.) Py ge 
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Wounds found on a part of the body ordinarily covered by clothes with- 
out corresponding cuts or rents cn them are always suicidal, as a person 
who commits suicide exposes his body by opening his clothes and then 
inflicts wounds. 


Self-inflicted wounds simulating homicidal wounds are usually pro- 
duced to support a false charge of assault against an opponent, to augment 
the seriousness of the injuries which one has already received during a 
quarrel, to prove self-defence in an accusation of assault or murder, or to 
substantiate a charge of violence and rcbbery in a case where one has 
appropriated money or valuables placed in one’s charge. Such wounds are 
commonly on the front of the body. but may be on those parts of the back 
which can be easily reached by the hand. They are several superficial cuts 
or scratches made with a knife, razor or some pointed instrument. They| 
are often parallel with straight regular margins. I have seen several cases 
of fabricated wounds, but the following are characteristic :— 


1. In the year 1916, a student of the Agra College inflicted twenty wounds on the 
abdomen, twenty-eight on the right thigh and thirty on the left thigh, after he had 
inflicted some nasty wounds with a razor on his room fellow. They were very charac- 
teristic and suggestive of self-infliction. The wounds on the abdomen were mostly 
transversely oblique, and directed from left to right. None had gone deeper than the 
muscles. Those on the right thigh were all superficial and directed from below upwards, 
and from within outwards, while those on the left thigh were directed from below 
upwards, and from without inwards. Thus, all the wounds were caused by the right 
hand. They varied in length from three to eight inches. 


2 In May 1919, a Mahomedan male of Police-Station Saadatganj, District Lucknow, 
received three simple bruises on the right forearm, right shoulder, and left cheek bone 
during a quarrel. He went home, inflicted some injuries on his body and lodged a 
complaint against his opponent at the police-station. On examination I found the fol- 
lowing injuries which, from their position and appearance, did not leave any doubt of 
their being self-inflicted :— 


(a) A superficial cut, half-an-inch by quarter of an inch, tapering into a linear 
tail, three inches long, obliquely along the middle of the front of the left forearm 
directed from below upwards and from without inwards. 


(0) Three superficial incised wounds, varying from three-quarters to two inches 
long, and from one-eighth to one-fourth inch broad, obliquely along the right side of 
the chest directed from above downwards and outwards. 


(c) Two vertical linear cuts, each half-an-inch long, on the left side of the chest 
above the left nipple. 


(d) Three horizontal superficial cuts, varying from half-an-inch to two inches 
by one-eighth to one-fourth inch, and parallel tc each other, below the right nipple. 
They all ended in linear tails of varying lengths and were directed from left to right. 


(¢) Two vertical superficial incised wounds, each measuring one inch by one- 
fourth inch, along the upper part of the right thigh on its inner side. One of these 
was directed from below upwards and from within outwards and the other, from above 
downwards and from without inwards. 


3. One Ramavtar of Police-Station Mohanlalganj, complained that he was assaulted 
by a man with a gandasa (chopper) on the 12th May 1927, and received a wound on 
the back of the neck. On examination I found a transverse incised wound, 3’ by 2” (in 
its widest part) by 1/6/’, across the back of the neck in its lower part, commencing from 
27 to the left of the spinal column and directed towards the right ending into a linear, 
superficial, transverse scratch, 13/’ long. I gave my opinion that it appeared more like 


a seif-inflicted wound than a homicidal wound, and the accused was discharged by 
the Sessions Judge. 


4. On the 15th November 1928, I examined Must. Rukmani who complained that 
she was struck with a gaundasa. She had a superficial cut with a dry scab, 2” by 1/10”, 
across the back of the right forearm 33/’ below the right elbow, ending into a linear 
superficial cut, 1” long, and directed from within outwards. ‘There were three more 


linear superficial cuts, varying from 3’ to 1/7 long, across the back of the same forearm 
below the first cut. 


_ 5. On or about the 26th January 1929, one Swami Din killed a Mahomedan male 
by inflicting several injuries on his body with a heavy cutting weapon, and then caused 
cuis on some parts of his own body to bring forward a plea that in self-defence he 
killed the Mahomedan as the latter wanted to take his life. On examination I found 
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several linear cuts and scratches on his forehead, right temple, sides of the front of? 
the neck and back of the left hand. Most of these were almost parallel, and some were 
crossing one another. 

6. On the 28th December 1930, I examined a sweeper who complained that he was 
struck with a razor by his opponent. He had several superficial cuts, varying from 
1/7 to 4" by 3 te 1/6’, obliquely across the back of his right forearm in its upper half 
and directed from within outwards. I gave my opinion that the cuts appeared to be 
self-inflicted. 

3. The Condition of the Locality and Surroundings of the wounded 
Person.—The finding of a body in a room with the door and windows locked 
on the inside points to suicide. If only the door is locked, the windows 
should be carefully examined for the presence of bloody finger-marks or 
other evidence that someone has escaped through them. The finding of a 
farewell letter or evidence of a design is strongly presumptive of suicide. 
A ‘disordered state of the clothes with recent tears and loss of buttons and 
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Fig. 112.—Self-inflicted 
wounds on abdomen. 


(From a photograph lent 
kindly by Dr. H. S. Mehta.) 


Fig. 111—Self-inflicted wounds on forearm 
(vide case 6 mentioned above}. 
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a disarranged conditicn of furniture in a room indicate a struggle having 

en place, and are therefore greatly in favour of homicide. It should, 
however, be remembered that cases are on record where lunatics upset and 
damaged the furniture owing to the maniacal frenzy before they committed 
suicide. 


Foot-prints in blood or dirt on the flcor or veranda of the room in 
which a body is found should be carefully examined and compared with 
those of the victim or those of the suspected person in order to determine 
if it is a case of suicide cr homicide. Blood-stained finger-marks on the 
furniture or on the corpse will indicate homicide, if they do not correspond 
with the finger-marks of the victim. These foot-prints and finger-prints 
should be photographed so that they might be used fcr identifying the 
assassin in the future. 


A body found at the foot of a precipice or on a railway line points to 
suicide or accident; but it may have been placed there to conceal the act 
of homicide. In that case a careful search should be made for the presence 
of marks of dragging the body on the ground, marks of blood stains, and 
foot-prints on the ground and in the vicinity. 


A weapon trmagrasped ip the hand of the deceased person is strongly 
suggestive of suicide. In such a case blood is generally found on the outside 


of the hand and fingers, or between the fingers, but not on the palm and the 
palmar aspect of the fingers. There may be blood stains on the wrist. 
Portions of hair, fragments of clothing or some other foreign material firmly 
.grasped in the hand of the corpse is indicative of homicide. 


Suicide is generally suspected if a weapon is found lying near the body. 
It should be examined for the presence of blood stains, and it should be 
determined whether the wounds could have been caused by the weapon -: 
for it is quite possible that the weapon found may not be that with which 
the injuries were inflicted. It is also possible that the weapon may be quite 
clean if it was wiped with a piece of cloth or towel, which would very likely 
be found lying in the vicinity. 

The absence of a weapon in the vicinity of the body is suggestive of 
homicide, but not necessarily, for a suicide may conceal the weapon or 
throw it away after inflicting a fatal injury on himself. T. H. G. Shcre 3! 
reports the case of a suicide, where a sergeant inflicted two cuts on the 
left side of the neck, which joined into one large gash above his larynx and 
extended to the right side. He had divided both internal jugular veins and 
both superior thyroid arteries. The cesophagus, prevertebral muscles and 
the discs between the fourth and fifth cervical vertebrze were all injured. 
After inflicting all these injuries he put away his razor into its case, and 
that into its usual place in his kit-bag. I saw a case where an old man 
threw away his knife into a well after cutting his throat, and then jumped 
into it. 

All the articles found on or near the body and likely to be of any value 
in detecting the crime should be carefully examined and then sent to the 
Superintendent of Police or Magistrate in sealed packets. 


31. Lancet, July 24, 1920, p. 182. 


CHAPTER XU 
REGIONAL INJURIES 
HEAD 


Scalp.—tInjuries of the scalp are either accidental or homicidal. Rarely, 
cases are reported in which suicidal injuries have been produced cn the 
scalp by means of a heavy weapon. A man! aged 28 years, who had been 
arrested for a particularly cold-blooded murder, took out a nail from the 
wall of his cell and committed suicide by driving it into his skull. A 50- 
year-old woman, who was suffering from insomnia and elimacteric disturb- 
ances, committed suicide by striking blows on the crown of her head with 
a hatchet.? 


In India, most scalp injuries are homicidal, and are generally produced 
by a blunt weapon, e.g. a lathi, a stone or a wooden pestle (musal) and 
occasionally by a cutting instrument, such as a gandasa, a khurpi, an axe 





Fig. 113—Murder: Wound made with axe seen sticking into the head. 
(From a photograph lent kindly by the Superintendent of Police, Ahmedabad.) 


wounds, as well as incised and punctured wounds. ‘The swelling and 
inflammation are not usually very much as the scalp is a dense tissue. It 


plicated with fractures of the skull. While examining them it is always 
advisable to find out if there is any fracture. 


In the case of a contusion effusion of blood is sometimes so great that 
it forms a haematoma (cephal-hamatoma), which may readily be mistaken 
for a depressed fracture owing to the sensation of erepitus which it imparts 


1. Brit. Med. Jour, Aug. 13, 1932, p. 321. 


2. Munck, Willy, Dent. Zeit, f. Ges. Gerichit. Med., Bd. 27, Hft. 5, s. 368, Fan... ABT 
Med.-Leg. and Criminol. Rev., Vol. V, Part I, April 1937, o. 233. 
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to the fingers on palpating it. The- diagnosis is not easy in such cases. In 
a hematoma there is pitting on pressure and there may be a pulsation if 
any large artery is involved. Its edge is raised above the surface of the 
skull, and, if subcutaneous, is moveable on its surface, while in a depressed 
fracture the edge is at or about the level of the rest of the skull and is 
sharper, mcre irregular, and less evenly circular than in a hematoma. 


Wounds of the scalp usually heal rapidly, though in rare cases fatal 
results may follow from the supervention of cellulitis or erysipelas, or sup- 
puration may set in, and travel into the brain through the blood vessels or 
through necrosis of bone resulting from cellulitis, or through an unnoticed 
fissured fracture. Thus, cases have occurred in which scalp wounds have 
apparently healed, and yet death has occurred from septic meningitis or 
brain abscess after a few days or weeks. 


The following are a few of the cases brought to my notice :— 


1. In 1912, a Hindu male, aged 45 years, went walking to the Thomason Hospital 
at Agra, three or four days after receiving a lacerated wound on the head. He was 
admitted to the surgical ward, where he died after four days. At the necropsy the 
cause of death was found to be septic meningitis due to a fissure in the right temporal 
bone. 


2. A Hindu male, 22 years old, received seven lacerated wounds on the head on 
the 24th May 1919. Four days afterwards he was admitied to the Police Hospital at 
Lucknow, from where he was discharged at his own request as the wounds had almost 
healed with the exception of two which were infected with pus. On the 18th June, 
he got an attack of paralysis and was, therefore, removed to a dispensary at Malihabad, 
where he died on the 28th June. On examination of the body necrosis of the left 
parietal bone in an area of one inch by three-quarters of an inch and a fissure in the 
right parietal and temporal bones were found. There was a collection of pus between 
the dura mater and the skull under the fissured fracture. That portion of the dura 
mater was almost blackened and pus was seen on the upper surface of the brain, espe- 
cially on the right side. 


3. A woman, 70 years old, was injured on the head by dacoits on the 12th March 
1921, and on the 22nd March, she succumbed to the injuries. On post-mortem examina- 
tion on the following day a lacerated wound, two inches by three-quarters of an inch, 
covered with pus, was found along the left side of the crown of the head, one inch and 
a half above the forehead, exposing the bone which was denuded of its periosteum. 
The skull bones were intact. The membranes of the brain were congested, and covered 
with a deposit of lymph. Pus had collected in an area of one inch square on the left 
upper surface of the brain under the wound. 


4. On the 22nd June 1924, a Hindu male of Police-Station Malihabad, District 
Lucknow, 45 years old, was admitted into the King George’s Hospital, Lucknow, for the 
injuries inflicted on his head with a blunt weapon and died on the 14th July 1924, at 
6-35 p.m. Post-mortem examination on the next day revealed a comminuted fracture 
of the left frontal bone and a fracture of the right anterior and middle fossze of the base 
of the skull. The brain substance had sloughed away in an area of 3/’ x 3/7 on the 
undersurface of the frontal lobe on the left side. There was pus underneath the slough 
in an area of 2/7 « 2/7" & 4/7, 


5. On August 20, 1932, a Hindu male, aged 38, was struck on the head with a heavy 
cutting weapon, while he was asleep, and he sustained a linear fracture of the right 
temporal bone with an incised wound on the right side of the head. He was quite 
conscious and able to answer questions rationally till August 31, when he developed 
the signs of cerebral irritation which deepened into coma, and died on September 9. 
Post-mortem examination revealed an abscess of the middle and posterior portions 
of the right hemisphere of the brain in addition to fracture of the skull bone. 


6. A Hindu male, 50 years old, sustained a lacerated wound, 23’” by 4’, across the 
crown of the head to the right of the middle line and 2’’ above the forehead as a result 
of a blow from a blunt weapon on the 13th November 1932. Hé was almost unconscious 
and was suffering from cerebral irritation and partial paralysis of the right upper limb. 
On the 22nd November, he regained consciousness, and was able to speak, although 
not rationally. He died from pneumonia on the 28th November. At the autopsy I 
found a fissured fracture of the right parietal and right temporal bones with effusion 
of clotted blood over the membranes which were congested. There was a contusion, 


1’’ by 1’’, with softening over the right temporo-sphenoidal lobe. The left lung was 
pheumonic. 
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Skuil.—Fractures of the skull are sometimes caused without any contu- 
sion or wound on the scalp, though there may be extravasation of blood on 
its undersurface. 


During free lathi fights the skull is sometimes smashed into several pieces, as if it 
was a coconut shell. Thus, in a case where a man, 35 years old, was struck with lathi 
blows, there was a commuted fracture of the frontal, left parietal and temporal bones 
and of the occipital bone The base of the skull was fractured in the left anterior, 
middle and posterior fossz. In another case where a woman, 40 years old, was murdered 
with lathi blows, there were comminuted fractures of the left temporal, parietal and 
frontal bones, and a simple fracture of the right temporal bone. There was also sepa- 
ration of the right parietal and temporal sutures, with comminuted fractures of the 
middle and posterior fossee of the base of the skull. 





Fig. 114—Fissured fracture. This skull bone was removed with 
other bones from a blind well. 


The varieties of the fractures of the skull that are usually met with are 
fissured, partial. (outer or inner table, though the inner table is more com- 
monly fractured), stellate or radiating, depressed, elevated, punctured and 
comminuted. These varieties are combined in many cases. Sometimes the 
sutures are separated with or without fracture. The temporal bone and the 
orbital plate of the frontal bone are easily fractured. In old age the bones 
become thin, brittle, and are more fragile. 


Vault.—Fracture of the vault occurs at the place of contact by direct 
violence or at its opposite side by 
— contre-coup (counter side), when 
aid the head is not supported. An 

ag ek extensive fracture running parallel 
to the two points of contact (burst- 
ing fracture) will occur, if mecha- 
nical force is applied on one side 
of the head, when it is pressed on 
the other side against a hard 
substance, such as a wall, while the 
individual is standing, or against 
the hard ground or floor when he 
is in a lying posture. In such. eases 
the fracture may extend. trans- 


Fig. 115—Localized depressed fracture versely even to the base of ‘the 
of skull bone caused by a mallet. skull. 3 
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If not associated with an external wound fracture of the vault is not 
always easily diagnosed. In such cases it is best to rely on the general 


symptoms resulting from injury to the meningeal vessels, cerebral sinuses 
and brain. - 


Fractures of the vault, though dangerous, do not always end in death. 
I have seen cases in which recovery occurred after the vault of the skull 
was fractured. 


A boy, ten years old, was hit on the 
head with a lathi and sustained a 
lacerated wound, 3” by 3”, along the 
right side of the crown of the head 
with a fissured fracture of the right 
parietal and occipital bones and partial 
paralysis of the left upper limb. After 
nine days he was admitted into the 
King George's Hospital, Lucknow, and 
was discharged cured after three 
weeks. Dawson? relates the case of 
a girl, about 8 years old, who was 
knocked down by a motor lorry and 
sustained fractures of the parietal, 
temporal and frontal bones with frac- 
ture extending into the base of the 
skull. At the operation it was found 
that the dura mater was torn through 
which the brain matter was escaping. Fig. 116—Depressed comminuted fracture of 
The patient recovered in a month’s skull caused by a blunt weapon. 
time. Tichborne+ also relates the 
case of a woman who was brutally assaulted by her husband, and who received five 
wounds on the head with complete compound fractures of the vault of the skull. 
The fractures were situated on the left temporal, frontal, right and left parietal, and 
occipital bones, the fracture on the occipital bone being 5” long and 14/’ gaping. All 
these fractures communicated with the surface of the brain, and in all cases the cerebral 
meninges were exposed. After three days she was taken to hospital, where the severed 
muscles and the torn scalp seemed sloughing and a general septic state prevailed. The 
patient did live and attended the court three months later. 


The Base of the Skull.—Frac- 
iure of the base of the skull is 
generally caused by a blow or fall 
upon the vertex as the head is 
pressed on the other side of the 
spinal column. It may be caused 
by a direct blow from the point of 
an umbrella or stick thrust 
through the roof of the orbit or up 
the nose through the cribriform 
plate, by a violent blow on the 
chin or by a gunshot wound 
through the roof of the mouth. It 
may also result from extension of 
a fracture of the vault, or may be 
caused indirectly by a heavy fall Fig. 117—Fractures of skull caused by 
upon the feet or nates. a banka (cutting weapon). 


The symptoms observed in fractures of the base are— 
(1) Signs of concussion or compression of the brain. 


_ (2) Fffusion of blood in the subconjunctival tissue, or in the sub- 
occipital and mastoid regions. 








3 Ind. Med. Gaz., Feb. 1926, p. 65. 4. Lancet, Sept. 22, 1928, p. 599. 
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(3) Bleeding, or discharge of cerebro-spinal fluid from the nose, 
mouth, or one or both ears. 


(4) Lesions of the nerves issuing from the base of the skull giving 
rise to paralysis or loss of sensation of the parts supplied by them. 


The result is not always fatal. Sometimes recovery takes place, 
through headache, deafness, or other nervous derangements may persist for 
a long time. 


Contusions and Lacerations of the Brain—These injuries are caused by 
the application of violence to the head and may occur with or without 
external injury to the scalp and fracture of the skull. They are seen super- 
ficially on the surface of the brain or deep within its substance, and are 
associated with punctate heemorrhages limited in small areas or multiple 
hemorrhages diffused largely within the brain tissues. 


These injuries are commonly found under the site of application of the 
blow, but they are sometimes found on the surface of the brain diagonally 
opposite to the site of impact, and are called contre-couwp injuries. They 
are most commonly found on the undersurfaces of the frontal lobes and 
near the tips of the temporal and frontal poles. 


Contre-coup lesions of the brain were once thought to be caused by the 
brain moving within the skull in a straight line with the force of the blow 
and striking against its opposite side, but from experiments on mechanics 
of head injuries Holbourn® has demonstrated that contre-coup lesions are 
chiefly due to local distortion of the skull and sudden rotation of the head 
as a result of a blow, which arouse shear strains produced by the pulling 
apart of the constituent particles of the brain. Shear strains occur in all 
parts of the brain, but they occur to a large extent at the base of the frontal 
lobe and the tip of the temporal lobe, as the skull gets a good grip on the 
brain in this region owing to the projecting ridge of the sphenoid bone. 
Hence severe and extensive injuries occur in this region when a blow is 
struck on the occiput. On the other hand, contre-coup injuries which are 
caused by rotation will not occur, if the head is so well fixed that it cannot 
rotate at all when it receives a blow. 


Concussion of the Brain.—This is a rotational injury, as it will occur 
only when the head is free to move but not when it is fixed. It is popularly 
known as “stunning”, and may be produced by direct violence on the 
vertex, by a violent fall upon the feet or nates from a height, or by an 
unexpected fall on the ground, when pushed forcibly by a running cart or 
even by a bicycle. 


Symptoms.—The symptoms depend upon the nature of the injury. Thus, 
the patient may become dazed and giddy with or without falling, if there is 
slight injury, and recovers in a short time, but he may remain mentally 
confused for some time and will vomit once or twice. 


With severe injury the patient falls down and becomes unconscious, 
though he can often be partially roused by shouting. The muscles are 
relaxed and flaccid, but there is no paralysis. The sphincters are relaxed 
with involuntary passage of urine and feeces. The face is pale, and the 
pupils are equal and usually contracted reacting to light but, in more severe 
cases, are dilated and insensible to light. The skin is cold and clammy with 
subnormal temperature. The pulse is rapid, weak, small and hardly 
perceptible. The respirations are slow, irregular and sighing. Death 
occurs rapidly from syncope, or recovery follows, with the setting in of 
nausea or vomiting. The skin becomes hot and dry, the pulse is full and 
strong, and the respirations are increased in rate. After apparent recovery 





5. Laneet, Vol. II, 1943, p. 438. ar 
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in some cases death may result after some days from inflammation or com- 
pression of tne brain. 


In cases after recovery there is often complete loss of memory of the 
accident and even of the events occurring before and after it extending over 
a period of from a fortnight to a month or more. An old man narrated the 
incident and mentioned the names of his assailants soon after he received 
four lacerated wounds on the head, five incised wounds on the face and 
twenty-nine bruises and abrasions on various parts of the body on the morn- 
ing of July 1, 1932, but in the afternoon of the next day he completely forgot 
the assault, and vividly described the accident which had occurred to him 
about seven years ago. 

In addition to loss of memory, headache, weakness, mental irritability, 
neurasthenia, and loss of hearing, vision or speech persist for weeks and 
months after recovery. Occasionally the patient develops symptoms of 
delusional or melancholic insanity. 


Post-mortem Appearances.—In most cases there may be nothing more 
than slight congestion of the brain with minute capillary heemorrhages in 
its substance. In some cases there may be a contusion or laceration of the 
brain on the undersurface of the frontal and temporal lobes with hzemorrh- 
age into the subarachnoid space. - 


Cerebral Irritation—This is a clinical condition which sometimes occurs 
after concussion has passed off. It usually results from slightly severe 
injuries caused by a blow or a fall on the forehead, temple or occiput, and 
is caused by a superficial lace- 
ration of the brain, which is 
accompanied after a few hours 
by cerebral cedema and hyper- 
zemia. 

The symptoms usually ap- 

pear twelve to twenty-four 
hours after the injury. The 
patient lies on his side in a 
position of general flexion 
with the legs drawn up, the 
knees bent, and the arms, 
hands and fingers flexed. He 
is restless and tosses about, 
but does not lie flat on the 
back. He keeps his eyes 
closed probably due to mark- 
ed photophobia, and resists Fig. 118.—Laceration of brain. 
every attempt to open them. 
The pupils are equal and contracted. The temperature is slightly raised. 
The pulse is slow and weak, and the respirations are regular and almost 
normal. The sphincters are usually in a normal condition, but the bladder 
may have to be emptied by means of a catheter owing to retention of the 
urine. 


The patient is conscious, but takes no heed of what is passing around 
him. When disturbed, he becomes highly irritated, gnashes his teeth, 
frowns and growls. At the end of a period varying from four or five days 
to a week to two the patient begins to show marked improvement in his 
condition, lies flat on his back and is less irritable. The pulse and tempera- 
ture are normal, but his mind is still weak, and is sometimes garrulous and 
excitable. He suffers from loss of memory and has no recollection of the 
accident. He recovers slowly after several months. Occasionally the 
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patient suffers from serious after-effects due to permanent damage to the 
brain tissue. 


Compression of the Brain.—This is a clinical condition caused by 
increased intracranial pressure which disturbs the functions of the brain. 
It may result from a depressed fracture of a skull bone or a foreign body, 
intracranial hemorrhage, acute spreading cedema, inflammatory exudation 
and presence of tumours, gummata or abscesses. 


Symptoms.—These may come on immediately, or may be delayed for 
some hours or days, after receiving the injury. The symptoms are those of 
coma. There is complete loss of 
consciousness. The patient can- 
not be roused by shouting or 
even by shaking. The face is 
flushed, and the pupils are dilated 
and insensible to light, but they 
may be contracted or unequal, if 
there is a small degree of com- 
pression over a limited area of the 
brain. The temperature of the 
body is normal or sub-normal, but 
may be above normal. The pulse 
; is full and slow, but becomes 

— ———" rapid and irregular towards death. 

Fig. 119—Effusion of blood upon the Breathing is slow, laboured and 

surface of brain. stertorous with the lips and 

cheeks being puffed in and out. 

There is paralysis of the muscles and extremities according to the area of 

the brain involved. The reflexes are lost, and retention of urine occurs 

from paralysis of the bladder. Feces pass involuntarily owing to relaxation 

of the sphincter ani, although marked constipation is usually present. 
Sometimes convulsions precede death. 





In some cases partial recovery may occur owing to the arrest of blood 
in an injured artery of the brain by the formation of a clot, but death may 
take place later when the clot is disturbed and fresh hemorrhage takes 
place owing to the heart being excited by exercise or indulgence in alcohol. 


Permanent recovery may occur when the compressing factor, such as a 
depressed piece of a fractured cranial bone, is removed by trephining. In 
such cases, however, remote effects, e.g. headache, loss of memory, epilepsy, 
paralysis, or insanity, may supervene from permanent damage to the brain 
tissue. 


Intracranial Hzeemorrhage.—Hzemorrhage within the cranium may be 
(a) extradural, (b) subdural, (c) subarachnoid and (d) intracerebral. 


(a) Extradural Hzemorrhage.——This occurs between the skull and the 
dura mater, and is caused by rupture of the middle meningeal artery, 
diploic veins or dural venous sinuses. It is generally associated with 
fracture of the skull, and a portion of the dura mater is often torn off the 
bone, when a large extradural effusion of blood collects, burrowing down- 
wards into the base of the skull, and presses upon the side of the brain. 
Extradural hemorrhage is occasionally found without any fracture or any 
external injury on the side of the head where a blow is struck or on its 
opposite side. In such circumstances it forms a localized clot, which com- 
presses and flattens the brain. ! 


(b) Subdural Hemorrhage.—This occurs into the subdural space be- 


tween the dura mater and the arachnoid as a result of rupture of the-dural 
venous sinus, or a cortical vein if the arachnoid has been torn or lacération 
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of the brain. It sometimes occurs without fracture of the skull from a slight 
blow on the head or from a fall. The hemorrhage occurs slowly and is 
localized in a small area, but it is usually diffused over both the cerebral 
hemispheres, and tends to gravitate to the base of the brain. 


(c) Subarachnoid Hzemorrhage.—This occurs between the arachnoid 
and the pia mater, and is usually found at the base of the brain. It is not 
localized, but it is diffused, mixes 
with the cerebrospinal fluid in the 
subarachnoid space and spreads 
upwards over the surface of the 
brain. The haemorrhage is caused 
by injury to the vessels crossing 
the subarachnoid space, and° is 
usually asscciated with fracture of 
the skull bones and with contusion 
or laceration of the cortex of the 
brain. 


(d) Intracerebral Hzemorrhage. 
—This may be found on the sur- 
face or in the substance of the 
brain, and may be a result of lace- 
ration caused by injury to the 
head. Heemorrhages of a fairly 
large size in the substance of the 
brain are usually associated with 
fracture of the skull. Small pete- 
chial heemorrhages in the brain 
may be found as a result of a blow 
on the head without fracture of 
the overlying bone. 


Medico-Legal Questions.—The 
questions that are usually raised 
in court are— 


Fig. 120.—Effusion of blood upon the dura 
(1) Whether hzemorrhage found mater from the middle meningeal artery torn 


within the cranium at the across by a projecting piece of the fractured 
post-mortem examination parietal _bone caused by a lathi blow over the 
was due to mechanical vio- head. The accused in this case was convicted 
lence, disease, or excitement under section 325, LP.C. 

during a quarrel. (From a photograph lent kindly by 


(2) How old the effusion was. Dr. G. B. Sahay.) 


1. Extradural hemorrhage is always caused by mechanical violence. 
Subdural hemorrhage is almost always traumatic in origin, but may some- 
times be caused by local inflammation. Subarachnoid heemorrhage often 
occurs spontaneously in individuals of any age from rupture of a congenital 
miliary aneurysm of a blood vessel in the arterial circle of Willis. 


Heemorrhage deep in the tissues of the brain, pons and cerebellum 
occasionally occurs in individuals after forty years of age, and is usually 
produced by the diseased condition of the cerebrat arteries, such as arterio- 
sclerosis, atheroma or aneurysm. In many cases there may be evidence of 
high blood pressure, chronic alcoholism, chronic heart or kidney disease, or 
syphilis, Sometimes there may be history of scurvy, purpura or hzmo- 
philia. 

It must be borne in mind that a slight injury on the head may cause 
cerebral hemorrhage .in a person previously predisposed to it from age or 


disease, and that the head may be injured 
haemorrhage caused by disease. y injured during a fall from cerebral 
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It is possible for the diseased cerebral arteries to rupture from mere 
excitement caused by alcohol or struggle, but it is rare in the young and 
healthy, unless such excitement is associated with extreme congestion of 
the cerebral vessels. Spontaneous rupture is, however, contra-indicated, if 


there is any evidence of violence, such as a bruise or a wound on the scalp 
or a fracture of the skull. 


2. It is difficult to give 
the exact date of an effusion 
of blood, but an approxi- 
mate idea may be formed 
trom its colour and consist- 
ence as to whether it is 
recent or old. The colour of 
a recent effusion is red, 
which changes to chocolate 
or brown after some days, 
and turns to an ochre colour 
generally in from twelve tc 
twenty-five days. The con- 
sistence of the coagula 
becomes firmer and more or 
less laminated with the pro- 
gress of time, and the com- 
pressed lymph may be 
between the laminze or 
around the coagula. Owing 
to the blood clot resting 
upon the surface of the 
brain a depression equal to 
its size and shape is formed 
on the brain substance. 
Wilfred Trotter® quotes a 
remarkable case where an 
area of the brain that had 
been bruised by the glanc- 
ing contact of a bullet with 





, the skull no less than 4 

i years earlier showed a 
bruise that appeared as 

Fig. 121.—Nose cut off with a knife. fresh as if it had been in- 


flicted within a few weeks. 


PACE 


Wounds of the face heal, as a rule, rapidly owing to its great vascula- 
rity, but they are grievous if they are severe and cause permanent 
disfiguration or deformity. 


Face Bores.—-The nasal bones are often fractured by a blow with a fist 
or a blunt weapon, such as a lathi. When caused by considerable force 
they may involve the fracture of the ethmoid bone and its cribriform plate 
forming part of the base of the skull, and may cause death by meningitis. 
Fractures of the superior maxillee and malar bones are produced by a blow 
with a blunt weapon, such as a heavy stone. Sometimes in addition, to the 
fractures of these bones the whole face is reduced to a pulpy condi ién. 
when struck with a heavy stone slab. ir 


t 






6. Lancet, May 10, 1924, v. 936. 7 
17 
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A young Mahomedan woman was beaten to death by her husband with a heavy 
brick. The face was pulverized owing to the bones having been fractured into several 
pieces. The right eyeball was dislocated, and the brain substance was exposed. 

The mandible (inferior jaw) is fractured by a blow from a fist, stick 
or horse-kick or by a fall from a height. It is commonly fractured near the 
canine tooth, and occasionally at its angle, at the symphysis, at the coronoid 
process or at the neck of the condyle. Both the mandibles are sometimes 
fractured when great force is applied to the symphysis. 

The fracture of the mandible is often associated with loss of one or two 
teeth, and becomes compound from laceration of the mucous membrane 
covering the gums. It may become infected and cause death from aspira- 
tion pneumonia. 

Eyes.—Injury to the eye, e.g. a lacerated wound produced by a blunt 
weapon or by throwing a brickbat may damage the tissues so severely as 
to necessitate the enucleation of the eyeball. A blow on the eye with a 
blunt weapon may cause a permanent injury to the cornea, iris or lens, 
hzemorrhage into the vitreous or a detachment or rupture of the retina and 
even traumatic cataract. The injury may prove fatal from the inflam- 
mation of the orbital tissues extending into the brain, and the consequent 
formation of pus. Similarly, a penetrating wound of the orbit may prove 
fatal by setting up meningitis through penetration of the thin orbital plates. 
Neuralgia and temporary or permanent amaurosis may result from para- 
lysis of the upper eyelid, when there is a wound of the eyebrow. 


The eyes may be gouged out with the fingers, but in this connection it 
should be remembered that birds of prey generally attack first the eyes of 
a dead body, when exposed in a field or jungle. 

Dr. A. N. Verghese,? Medical Officer of Palghat, reports a remarkable case of goug- 
ing out of a right eyeball. In an altercation that arose over a pack of playing cards on 
the 28th April 1924, two brothers, attacked one Gopal Krishna Menon, aged about 27 
years. One held the victim tight above the waist keeping the extended arms in the hold, 
while the other got behind, fixed the victim’s head with his left arm, thrust his right 
index finger in, and pulled out the right eye. On examination the right eyeball was 
found pulled out of its socket breaking the optic nerve and tearing asunder the muscles. 
It hanged out on a few shreds of the external portion of the conjunctiva and the rectus | 
muscle. The socket was filled with blood clots. 

It is said that insane. persons sometimes gouge out their own eyes by 
enucleating them with their fingers. 

A Sadhu (ascetic), known by the name of Shambhu Bhola Baba and residing in 
a cottage on the banks of the river Narbudda near Jubbulpore, gouged out both his 
eyes. On being asked by his disciples as to why he tormented himself in this fashion, 
and deprived himself of his eye-sight, the Sadhu replied that since the eyes were the 
ecuse of all sorts of mental and physical sins, he did not think it wise to keep such 
sinful things with him.® 

Goodhart and Savitsky 9 report a case of self-mutilation in chronic encephalitis in 
a girl, aged 16 years, of Russian-Jewish parentage, consisting of avulsion of the eyeballs, 
and extraction of teeth, all but seven of which she pulled out in the course of two years. 

Nose.—In India, the nose is technically considered a symbol of honour 
and reputation. Hence during a quarrel it receives the first attention of an 
opponent. The nose is also cut off or bitten off through enmity, vengeance 
and sexual jealousy, the victim being usually a female, and occasionally a 
male. Wounds of the nose are grievous, if they leave permanent disfigure- 
ment or deformity. A blow on the head sometimes causes bleeding from 
the nose due to partial detachment of its mucous membrane without any 
injury to the nose. An extensive lacerated wound of the head may lead to 
loss of the sense of smell, and a penetrating wound of the nosé caused by 





7. Madras Med. Jour.; Medico-Legal Jour., Vol. 41, No. 6, Nov.-Dec. 1924, p. 164. 

8. Bombay Sentinel, Aug. 26, 1937. 

°. Amer. Jour. Med. Science, May 1933; Brit. Med. Jour., Epitome, Sep. 23, 1933, 
p. 49. 
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thrusting a sharp pointed instrument up the nostril may result in death by 
injuring the brain through the cribriform plate of the ethmoid bone, though 
no sign of any external injury is visible. 
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Fig. 123—Nose cut off with a 
razor. Revenge taken for 
adultery. 





Fig. 122—Nose bitten off with teeth. 


The left nostril or the septum of a female is liable to be injured by 
pulling out the nose ring worn by her. 


Ears.—A blow over the ear may produce rupture of the tympanum 
leading to temporary or permanent deafness. A police constablé com- 
plained that he was slapped’ over his left ear by a station master on May 9, 
1933. On examination of his ear on the next day the tympanic membrane 
was found ruptured and the surrounding surface was congested. If a blow 
over the external ear is very severe, it may also injure the labyrinth. 
During a quarrel the ears may be bitten off or cut off, and their lobes may 
be torn by pulling out the earrings either with the intention of causing hurt 
or committing theft. The injuries are grievous, if they produce permanent 
disfiguration. 


Lips.—Injuries to the lips are caused by a blow with a fist, a shoe, or a 
blunt weapon, or by teeth bite. Sorhetimes, a half of the upper lip along 
with a portion of the moustache is cut off, the motive being sexual jealousy. 
Such injuries are grievous, if they cause permanent disfigurement. 


Teeth.—The teeth are dislocated or fractured either by a fall or by a 
blow with a blunt weapon, such as a fist, a shoe, the butt end of a Iathi, ete. 
When their dislocation or fracture is caused by mechanical violence, con- 
tusions or lacerations are, in all probability, found on the lips or on the 
gums or sockets. In India, false reports about the loss of a tooth are offen 





made with a view to charging the accused with an offence of grievous hurt, 


especially when an assaulted person happens to be old, and has already lost 
some teeth or has got some shaky teeth. It is, therefore, necessary that’? 
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following points should be 
taken into consideration when 
reporting on a person who 
alleges to have his tooth 
knocked out :— 


1. The condition of the 
neighbouring and other teeth 
as to whether they are firm, 
shaky, or diseased. 


2 The number of the teeth 
present in each jaw. 


3. The condition of the 
socket of the missing tooth, as 
to whether there is any stump 
left if a tooth is fractured, 
whether there is any bleeding 
and whether there is any lace- 
ration. 


4. The condition of the lips 
and gums as regards the pre- 
sence of injury. 


5. Ifa tooth is sent with the 
injured person, it should be 
examined to ascertain if it cor- 
responds to the missing tooth. 
Its fangs should be especially Fig. 124—-Nose and ears of a man cut off by 
examined to find out if frac- dacoits: Front view. (Dr. Manglik’s case.) 
ture or dislocation has occur- ‘ 
red. After examination the | 
tooth should be returned in a 
sealed packet to the police 
constable accompanying the 
injured person. 


NECK 


Wounds of the neck are 
mostly incised and _ rarely 
punctured. In India, they are 
more often homicidal than 
suicidal and rarely accidental. 
They are supposed to be in- 
stantly fatal, if the large 
bloody vessels, such as the 
earotid arteries and jugular 
veins of the neck are cut, but 
this is not always so, as some 
eases have been recorded in 
which persons ran a certain 
distance after the carotid arte- 
ries as well as the internal 
jugular veins had been cut. 
Hzemorrhage from the sever- 
ance of a small vessel, such as 
the superior thyroid artery, 
may cause death, if immediate - 








; , = os - Fig. 125.—Nose and ears of m. t off b 
surgical aid is not available. dacoits: Side view. (Dr. Manglik’s case.) y 
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Wounds of the larynx and trachea are not necessarily fatal, if the large 
blood vessels are not injured. They may, however, cause death by suffo- 
cation due to the flow of blood into the air-passages, though most of it is 
coughed up. They may also cause death by subsequent cedema or inflam- 
mation blocking the air-passages or by septic pneumonia. 


In the case of a wound of the larynx, speech is possible, if the wound 
is above the vocal cords, even if it is gaping. But in a wound of the larynx 
below the vocal cords, and in that of the trachea, no speech is possible. In 
such a case one may be able to speak in a whisper, if the wound is not 
gaping sufficiently to allow air to pass into the mouth. Prof. Harvey 
Littlejohn 1° describes the case of a woman, aged 45, who, after making a 
transverse incision, 23’ long, in the front of the neck cutting the trachea 
completely through 2” below the vocal cords, was found sensible, and said 
that she had torn the tumour out of her neck because it was choking her, 
and that she wanted to die. On the bed was a small tumour which was’ 
encapsuled and consisted of the right lobe of the thyroid gland, hyper- 
trophied, and of fibrous consistence. She was removed to hospital, but was 
dead on arrival. At the post-mortem examination the upper end of the 
divided trachea projected from the wound, along with the wsophagus. The 
protruding cesophagus measured 62”. 


Wounds of the cesophagus are usually accompanied by wounds of the 
larynx, trachea or large blood vessels. Rupture of the cesophagus may 
rarely occur spontaneously in middle-aged, alcoholic individuals after severe 
retching or vomiting. The rupture usually occurs in a vertical direction at 
its lower end just above the diaphragm. The cesophagus is inflamed or 
ulcerated or may be normal. Mediastinitis, empyema and pneumothorax 
ere likely to result from food particles and acid gastric contents having 
been forced into the mediastinum, left pleural cavity and sometimes even 
into the right pleural cavity. 


Wounds of the sympathetic and pneumogastric nerves may be fatal, 
and those of the recurrent laryngeal nerves cause aphonia. A forcible 
blow on the front of the neck may cause unconsciousness or even death by 
a reflex inhibitory action or by fracture of the larynx usually involving the 
thyroid and cricoid cartilages, and consequent suffocation from hemorr- 
hage or cedema cf the larynx. 


A man was brought to me on the third day of his receiving a blow over Adam’s 
apple. On examination a swelling was found over the right side of the thyroid cartilage, 
and the laryngostopic examination revealed the presence of submucous hemorrhage in 
the larynx on the right side involving the right vocal cord and ventricular band as also 
the eniglottis. 


SPINE AND SPINAL CORD 


Wounds and injuries affecting the spine and the spinal cord are gene- 
rally accidental, are occasionally homicidal and are rarely suicidal. 


Fractures of the Spine.—These are produced by (1) direct violence, e.g. 
a blow on the back from a heavy weapon or a fall from a height on the back 
over some hard projecting substance, or by collision with a motor car or 
some other heavy vehicie, and (2) indirectly by forcible bending of the 
body or by a fall on buttocks or feet. Fractures of the cervical vertebrze 
may. in certain cases, be produced bv a sudden forcible twisting of the neck; 
as during wrestling. They may also be caused by a very slight twist 
especially if a person happens to be suffering from Pott’s disease. . 


In January 1912, a Hindu male, about 20 years old, took a somersault in wrestling 


and died immediately. On examination dislocation of the fifth cervical vertebra was 
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10. Forensic Medicine, 1925, p. 196. 
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found. There was no external injury, nor was there any disease of the vertebrae. A 
similar case occurred in August 1912, where a Mahomedan male, 20 years old, died 
from fracture-dislocation of the third cervical vertebra caused by a sudden powerful 
muscular contraction of the neck during wrestling. 


ese fractures are generally associated with dislocations except in 
injuries of a minor degree, such as fractures of the spinous processes, 
laminze, etc. Owing to the displacement of the parts they cause com- 
pression, laceration or crushing of the cord, which produces paralysis of the 
body below the seat of injury. In such cases hemorrhage occurs in the 
substance of the cord, or 
around it, between or 
outside its membranes. 
These cases are very 
rare. In the Agra District 
during twelve years, out 
of about one thousand 
medico-legal autopsies 
death was found to be 
due to the fracture of the 
spine in only five cases. 


Spinal injuries are, as 
a rule, immediately fatal, 
owing to implication of 
the phrenic nerves, if 
fracture occurs above the 
fourth cervical vertebra, 
though death may be de- 
layed a few hours even 
after fracture of the odon- 
toid process of the axis 
with forward  displace- 
ment of the atlas. Death 
usually occurs within 
twenty-four hours, if the 
three lower cervical ver- 
tebree are injured. In rare 
cases death may not 
occur for some months, 
but the trunk and the 
limbs will be paralysed, 
if the spinal cord is com- Fig. 126.—Cervical vertebree showing a cut 
pressed by displacement by a gandasa (chopper). 
of the fractured portions. 

A boy, 10 years old, regularly attended school, and took part in games for five 
weeks dislocating his neck. He merely complained of stiff neck and it was only when 

e made a sudden movement with his neck that the cervical cord became compressed, 
and he died immediately-—-W. G. A. Robertson, Practitioner, Aug. 1923, p. 121. 

A. Mahomedan male, aged 60 years, who was knocked down by a motor car on 
September 17, 1932, sustained a dislocation of the third cervical vertebra from the fourth 
cervical vertebra with a transverse fracture of the body of the latter, suffered from loss 
of sensation and paralysis of all the limbs, and died on November 20, 1932. 

When the dorsal vertebrze are injured, the patient becomes bed-ridden 
on account of paralysis of the lower limbs. He also suffers from paralysis 
of the bladder and rectum, and is always in danger of getting bed-sores and 
septic infection of the bladder and kidneys, which generally hasten death. 
Thus, death may occur after two or three weeks, if the upper dorsal 
vertebree have been injured; while life may be prolonged for years with 


partial paralysis of the limbs, if the lower dorsal or the lumbar vertebrae 
have been fractured. 
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Alfred Master 11 describes the unusual case of a fractured spine caused by a sud- 
den muscular strain. A clerk, aged 47, was helping unload some heavy bags of money 
from a taxi outside his office one morning in April 1932. While lifting a particularly 
heavy bag from ground, he suddenly felt something snap in his back, and collapsed 
on the floor. At the time he felt “the use go out of his limbs” below the waist for a 
few moments, but this passed off, though he still complained of severe pain in the 
lumbar region of the spine. After resting for a little while in the office he was able 
to travel home in bus unattended, having fastened his belt firmly round his waist. He 
continued in bed for three weeks, and after another month’s convalescence he returned 
to duty. He continued his office work for twelve months, apparently in good health, 
except for occasional pain in the lumbar region and a jarring sensation down the spine 
on walking downhill. Owing to the persistence of the pain he sought medical advice, 


and the X-ray examination revealed an ununited fracture of the body of the third 
lumbar vertebra. 


Concussion of the Spine.-This condition may occur without any 
evidence of an external injury to the spinal column. It may follow a severe 
blow on the back, or a jar, or a fall 
from a height. This is the most com- 
_mon form of injury met with in rail- 
way and motor car collisions, and is 
known as “railway spine ”’. 

The symptoms may develop imme- 
diately or may be delayed for a few 
hours or days. The patient complains 
of headache, restlessness, giddiness 
and sleeplessness. He is excitable and 
emotional and generally suffers from 
nerve prostration or neurasthenia. He 
is unable to concentrate his mind and 
therefore has to give up his work or 
business. He complains of pain and 
tenderness over the spine and weak- 
ness in the limbs. Hence he is unable 
to walk. He also complains of amnesia, 
loss of sexual power, irritability of the 
bladder and derangement of the spe- 

Pen. cial senses. These symptoms are 
hae ae exaggerated very much by any kind 
Fe tase te ‘| of mental excitement, e.g. during the 
Slag EM nals time of medical examination. Most of 
ee | the symptoms being subjective, it is 
difficult for a medical practitioner to 
determine whether the patient is 
feigning or not. It has often happened 
Fig. 127.—Cervical vertebree showing that the symptoms have abated imme- 
fracture of the 4th Cervical vertebra. diately after a civil suit for damages 
brought by the patient against his 

employer or a railway company has been decided in court. 


Being well protected by anatomical structures, incised or punctured 
wounds of the spinal cord are rare except between the first and third 
cervical vertebree, where they are more exposed owing to the narrowness 
of the laminee. A punctured wound caused in this region even by a small 
needle proves almost instantaneously fatal, as it injures the medulla and 
the upper part of the cord which contain the respiratory and other vital 
centres. The process of killing in this manner is called pithing and the 
wound caused is so very small, that it may be overlooked altogether if the 
weapon is thrust obliquely. 
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CHEST 


Injuries of the chest are mostly accidental, occasionally homicidal, and 
rarely suicidal. 


Traumatic Asphyxia.—This results from severe compression of the chest 
and abdomen sufficient to prevent respiration for an appreciable length of 
time, as when an individual is crushed in a dense crowd or under a heavy 
object, or caught between the two buffers of a railway carriage. In such 
cases the face and neck are deeply cyanosed, accompanied by ecchymoses 
of the skin and conjunctive. This discoloration is brought about by 
mechanical overdistension of the smaller veins and capillaries with stasis 
of deoxygenated blood. It extends to the root of the neck, and rarely 
passes down beyond the level of the clavicles owing to the absence of com- 
petent valves in the jugular and facial veins. The discoloration may 
disappear in ten to fourteen days without passing through the colour 
changes of a bruise, if it is not associated with severe injuries. Coullie 12 
describes the case of an epileptic young man, who suffered from traumatic 
asphyxia caused by the unyielding collar-band of his shirt compressing the 
jugular veins, together with the partial asphyxia, high blood pressure, and 
fixation of the chest caused by the epileptic fit. 


Wall——Contusions and abrasions of the chest wall may be caused by a 
blunt weapon, fall or crush under a heavy weight as in vehicular accidents. 
These may be accompanied by fractures of the ribs or sternum, or associated 
with grave visceral injury. Even when not accompanied by such injuries 
severe blows on the chest wall may produce concussion of the chest causing 
considerable shock followed by death. 


Simple contusions and abrasions of the chest wall may be followed by 
pleurisy or pneumonia. 


Wounds of the chest wall are not dangerous, unless the cavity is pene- 
trated and a vital organ is injured. In non-penetrating wounds there may 
be free haemorrhage from the divided mammary and thoracic arteries. 


Ribs.—Fracture of the ribs results from direct violence, as by blows or 
stabs, and from indirect violence as in compression of the chest or very 
rarely from muscular contraction during violent coughing, sneezing, or 
straining. When due to direct violence it is more dangerous, as the splinters 
are driven inwards and are likely to injure the underlying pleura, lungs, 
heart, large vessels, liver, or diaphragm, while in indirect violence fracture 
occurs at the most convex parts of the ribs near their angles, and the frag- 
ments are driven outwards. The ribs that are most frequently fractured are 
the middle ones, viz. the fourth, fifth, sixth, seventh and eighth, as they are 
most prominent and fixed at both ends. The upper ribs are not usually 
fractured unless very great force is used, when the lesions of the viscera, 
as arule, occur. The lower ribs often escape on account of their great mobi- 
lity. Owing to diminished elasticity and increased brittleness of bones in 
old age, rickets, osteo-malacia, general paralysis of the insane and general 


wasting diseases, fracture of the ribs is liable to occur easily from the 
slightest violence. 


Symmetrical fractures of the ribs on both sides are often met with, 
when a person sits on the chest and compresses it considerably by means 
of the knees or elbows, by trampling under feet, or by means of two 
bamboos, a -process known as bans dola. They may also occur in accidents 
as in a fall from a height, or when run over by a heavy bullock cart or 
motor car or when caught between railway buffers. In such cases the ribs 
are often fractured in front near the costal cartilages, where the compress- 


12. Brit. Med. Jour., Sep. 29, 1928, p. 569. 
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ing force is applied, and near the angles at the back, the force travelling 
along the ribs. ‘These are not always accompanied by external injuries or 
ecchymoses of blood in the soft tissues over the ribs. 


Sternum.—Fracture of the sternum is rare. It is ordinarily due to direct 
violence, and usually occurs transversely either between the manubrium 
and gladiolus or a little below this level. The fragments remain in 


apposition or the upper portion passes backwards behind the lower, and is 
liable to damage the viscera behind it. 


The sternum may be fractured by indirect violence as the result of 
forcible flexion or extension of the body. In such cases it is possible for a 
vertebral bone to be fractured. The sternum may rarely be fractured 
spontaneously by muscular spasm caused during violent coughing. Bass 
and Small1* report a case in which a 51-year-old man, who was suffering 
from pulmonary tuberculosis, sustained a sudden and spontaneous fracture 
of the sternum during a pronounced cough. There was no history of 
trauma nor was there any evidence of intrinsic bone disease. 


Lungs.—Wounds of the lungs may be immediately fatal from profuse 
hemorrhage, or from suffocation due to respiratory embarrassment on 
account of the presence of blood in the pleural cavity or in the air-passages, 
or may result in death subsequently from septic pneumonia. They may be 
produced by penetrating wounds of the chest caused by a cutting or stab- 
bing instrument, by the sharp fragments of a fractured rib, or by a 
projectile from a firearm. The hemorrhage is recognized by the escape of 


bright red and frethy blood from the mouth, and from an external wound, 
‘if present. 


Contusions or lacerations of the lungs may be produced by blows from 
a blunt weapon or by compression of the chest even without fracturing the 
ribs or showing marks of external injury. These may cause instantaneous 
death or may result in pleurisy, traumatic pneumonia or heemothorax. ° 


In June 1919, a girl, 3 years old, was run over by an ekka and died immediately. 
At the autopsy there was no external mark of injury to the chest nor were the ribs 
fractured, but the left lung was found lacerated. 


In February 1922, a Mahomedan girl, 15 years old, received a kick on the chest 
from her husband, and died within an hour. On examination no external injurv was 


visible. but there was a laceration of the lower lobe of the left lung which was fibroid 
from disease. 


The body of a Hindu female was found lying near the railway line near Alambagh 
on or about the 11th November 1925. Post-mortem examination showed a bruise, 
3/7 x 1’, obliquely across the left side of the chest 3/7 below the left collar bone, but 
no fracture of any ribs. The right lung was lacerated in front 1/” below the apex and 
a contusion, 2/” < 2/7, was found on the base of the left ling. These appeared to have 
been caused by compression of the chest. 


A Hindu male, 25 to 30 years old, was crushed under a machinery in a workshop 
on January 3, 1929, and died on the next day. Post-mortem examination did not show 
any marks of external violence on the chest or fracture of the ribs. The chest cavity 
contained blood, and the right lung had four contusions on its anterior aspect, while 
the left lung showed a contusion of its root and a tear, 23’ long, over its lower lobe. 
There was also dislocation of the fourth cervical vertebra. 


A boy,!# 8 years old, was knocked down by a heavy cart and was supposed io 
have been run over, but there was not the slightest trace of abrasion or bruising of 
the chest, not behind the ribs and sternum. The upper lobe of the right lung, however, 
had been completely cut off from its root, and it floated freely in a pleura filled with 


blood. 

Heart.—Wounds of the heart are produced by a cutting or stabbing | 
instrument, a bullet or a sharp end of a fractured rib or sternum. These” 
wounds are commonly instantly fatal from shock and hemorrhage except 





13. Jour. Amer. Med. Assoc., Sep. 20, 1952, Vol. 150, pv. 209. 
14. J. B. Cleland, Med. Jour. Austral., Sep. 9, 1944, Vol. 31, p. 278. 
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a few cases, where the individual has been able to walk some distance, and 
has performed some other volitional acts after receiving the injury. Strass- 
man? reports a case where a man was stabbed in the left fourth intercostal 
space with a knife which, penetrating the thorax, caused a wound, a” wide, 
in the left ventricle. He lived for four days, and on the day following the 
receipt of the wound he lifted heavy weights. Coats’ reports the case of a 
girl, ten years old, who survived nine days after receiving a penetrating 
wound in the right auricle through the fourth costal cartilage on the right 
side of the chest as the result of a fall on an iron railing. Magnus C. 
Peterson ?" reports the case of a man, aged 26, who survived eighteen months 
after a safety pin was thrust in his heart with a view to committing suicide. 
The pointed end of the brass pin was protruding into the pericardial sac 
from the left atrium on the surface of which it formed a shallow depression, 
The pin, which was about 12 cm. in length and 1.2 mm. in diameter, pene- 
trated the left atrium and curved over on the right side of the vertebral 
column in a slightly downward direction. On the other hand, some cases 
have been successfully treated by surgical operation. E. M. Freese 18 
describes a case of recovery from a stab wound through both ventricles of 
the heart. A coloured man was stabbed at about 8 p.m. on the 2nd September 
1920, and was taken to the Grant Hospital in half an hour. He was un- 
conscious, the respirations were feeble and very shallow, and the pulse was 
not perceptible, either in the radial or carotid artery. The pupils were 
dilated, and the skin was bathed in cold perspiration. On examination a 
wound, 3” long, was revealed in the fourth intercostal space 2” to the left 
of the sternum. On opening the chest the pericardium was filled by a clot 
which produced almost a complete tamponade. When the clot was scooped. 
out, the heart began at once to beat violently, spurting a stream of blood 
on the anzesthetist and over the field. Recovery occurred after the wounds 
were sutured. §. S. Sen '® describes the case of a young Mahomedan male, 
who was stabbed in a street and was at once brought to the General Hospital, 
Rangeon. On opening the chest the pericardium was found to be cut, and 
a large amount of blood-clot was removed from the pericardial sac. It was 
then found that the weapon had also penetrated the left ventricle, where a 
large blood-clot had fortunately prevented the escape of serious quantities 
of blood. This clot was removed and the heart-muscle wound sutured with 
fe catgut; the pericardium was also closed, and the wound in the skin 
sutured in layers. The patient was treated on the usual lines for shock, and 
he made an uneventful recovery. 


It is possible that foreign bodies, such as bullets, sharpnel, or fragments 
of shells, may remain embedded in the myocardium for months or years 
without the production of symptoms. In such cases it is probable that the 
original injury was relatively slight that the missile, by acting as a plug, 
effectively checked any severe hemorrhage. Gilchrist 2° describes two cases 
in which missiles were found embedded in the muscle of the left ventricle 
of the heart by X-ray examination thirteen years after wounding. Both men 
were in good health and fit for active work. 


Danger to life depends upon the nature of the wound. If it is small and 
passes obliquely through the wall so as to act as a valve-like flap or if a 
weapon happens to plug the orifice, life may be prolonged for some hours, 
days or even months. On account of their thinner muscular walls, wounds 


eee 
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18. Jour. Amer. Med. Assoc., Feb. 19, 1921, p. 520. 
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of the auricles are more dangerous than those of the ventricles. The right 
ventricle is more likely to be wounded, as it exposes its widest area on the 
front of the chest. 


On September 22, 1919, the body of a Hindu male, 26 years old, was brought to the 
King George’s Medical College Mortuary. On examination an arrow was found sticking 
in the left side of the chest, causing a penetrating wound, 1/’ x 3/’, obliquely across the 
fourth intercostal space 1’ below and internal to the left nipple, and through the wound 
a small portion of the lung was protruding. On opening the chest the arrow was found 
to have lacerated the left lung and penetrated the right ventricle, having pierced 
through the pericardium and the left ventricle above the apex of the heart. 


At the post-mortem examination on the body of one Chitaoo, aged 45 to 50 years, 
on January 28, 1934, thirty-six hours after death, I found among other injuries an incised 
wound, 1’ x 3/%, across the chest wall in the left second intercostal space and to the 
left of the middle line. On opening the chest the blunt end of an arrow head was seen 
projecting out of the wound, 1” x }/’, through the upper portion of the left lung behind 
the external wound. On further examination the sharp blade of the arrow head was 
found to have traversed through the pericardium, left pulmonary artery, and left auricle, 
and had penetrated into the substance of the left lung below its root. 


Contusion of the heart with or without any visible evidence of external 
injury or fracture of any bone of the thorax, is sometimes caused by a severe 
blow from a blunt weapon on the chest or by compression of the thorax. Such 
an injury may cause sudden death from ventricular fibrillation or may cause 
severe pain lasting for some time, followed by dyspneea, persistent myocardial 
weakness, angina pectoris, auricular fibrillation or valvular rupture. 


Rupture of the heart is usually caused by a blunt weapon, by a carriage 
wheel running over the chest or by a fall over a hard projecting surface. In 
such cases the heart is usually ruptured on its right side and towards its base, 
and the ribs and the skin over them are damaged. But in rare instances rup- 
ture of the heart may occur without leaving any external mark of violence or 
causing fracture of the ribs. 


Surgeon Major Gibbons?" reports a case where a cooly, aged about 30 years, died 
in three hours and ten minutes from rupture of the heart over the apex caused by a 
blow with a bamboo stick. The rupture was 3” long and irregular in shape and com- 
municated with the right ventricle. Externally there was an elliptical abrasion, 
23” «& 3/7, over the left fourth and fifth ribs below and imside the left nipple but no 
fracture. Ingle 23 also deseribes the case of a motor car accident in which a young 
motor car driver sustained two tears admitting the tip of the index finger over the 
posterior aspect of the right ventricle. There was a contusion, 34/” by 3’, over the front 
of the chest, but there was no fracture of the ribs or vertebre. 


The following cases are given from my notes :— 


1. An old Hindu widow was run over by a cart on the 2nd July 1922, at Lucknow. 
Post-mortem examination showed an irregular rupture of the right ventricle of the heart 
without any fracture of the ribs, or external injury on the left side of the chest. The 
second, third and fourth ribs were, however, fractured on the right side. 


2. A male child, 14 years old, was run over by a tonga on the 7th October 1922, 
and died immediately. Autopsy revealed a contusion of the pericardium and the right 
chamber of the heart and lacerations of both lungs, but no external injury on the chest 
or fracture of the ribs. 


3. A Hindu male child, aged 8 years, was run over by a bicycle wheel on the 19th 
October 1927, and died immediately. On examination a bruise, 5’” x 3/", was found 
obliquely across the right side of the chest, and a contusion, 1” x 3/’, with a rupture, 
3/’ X #”’, was seen across the front of the right auricle of the heart. 


The heart may also rupture spontaneously from sudden exertion if it has 
already been diseased. Patients are, as a rule, elderly, and the rupture in 
such cases occurs mostly in the left ventricle at its apex, though it may occur 
in the right ventricle or in the auricles. According to Nuzum and Hagen ** 
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spontaneous rupture of the heart frequently follows obstruction of a coronary 
artery. Coronary thrombosis invariably results in an infarction of that 
portion of the heart wall supplied by the obstructed vessel. Pulvertaft 25 
reports the following cases where rupture occurred in the right ventricle 
in a young female of 19 years of age, in whom there was no evidence of 
cardiac or vascular disease :— 


The female had committed suicide in a fit of temper by putting her head in a gas 
oven. The usual signs of poisoning by carbon monoxide were present; in particular 
Tardieu’s spots were prominent on the diaphragm and the visceral layer of the peri- 
cardium. On opening the pericardium, about 12 ounces of uncoagulated blood were 
found. A tear, $#/7 long, was found on the anterior aspect of the right ventricle, about 
1” from the apex and 4’’ lateral to the interventricular septum. The coronary arteries 
were normal. There was no chronic endocarditis or myocarditis. 


I quote below three cases of spontaneous rupture of the heart from my 
case book :— 


1. In Agra a Hindu hawker of about 70 years went to a prostitute’s house to 
purchase empty bottles, and after ascending a staircase sat down on a charpoy and asked 
for a glass of water, but he expired before it was brought to him. At the autopsy I 
found that death was due to rupture of the left ventricle owing to thinning of the heart 
muscle as a result of chronic ulceration. 


2. A Hindu woman, aged 65, died all of a sudden. Upon examination the left 
ventricle was found ruptured, the muscle being thin with a deposit of fat. There were 
calcarious ulceration in the aorta. 


3. A Hindu male, 60 to 65 years old, was found dead in a third class compartment 
of a railway carriage on the thirteenth December 1933, and his body was removed to the 
Medical College Mortuary, Lucknow. Post-mortem examination showed that there was 
no external mark of violence on any part of the body. The pericardium contained liquid 
and clotted blood. The heart was found contracted and empty. The right auricle was 
lacerated, the tear being 1’’ x 1” along its posterior surface towards the lower part, 
The opening caused by the tear was covered with a blood clot. The wall of the right 
auricle was quite thm. The valves of the left chamber were thickened and the aorta 
was dilated and had atheromatous ulcers. The lungs were bulky and congested. They 
exuded frothy serum from cut surfaces. The bronchial tubes were dilated. 


In all the cases of rupture of the heart that came under my observation 
death occurred immediately except in the case of a Hindu’ female, about 50 
years old, who died within two to three hours after she was run over by a 
motor car on the 4th October 1928. At the post-mortem examination I found 
‘that all the ribs except the twelfth were fractured, and the right ventricle 
of the heart was lacerated in front, the laceration being 1” « 1/6”. Both 
lungs were also lacerated. Leslie Pearce Gould 2¢ describes the case of a 
chief boatswain, aged 47, who fell a distance of twenty feet and sustained 
an injury to the heart. He died within about six hours. During the interval 
he was quite conscious and rational, and answered questions intelligently. 
Examination showed fracture of the first segment of the gladiolus of th< 
sternum which was running obliquely downwards from right to left. A very 
small tear was found in the anterior wall of the right ventricle, close to the 
semilunar valves, large enough to admit a lead pencil into the cavity of the 
ventricle. Corin *7 records a similar case which survived six days. O’Neill *8 
records the case of a boy who died after five days. He had a slit, 3 mm. long 
at the auriculo-ventricular valve. Howat2® mentions a case of delayed 
traumatic rupture of the heart, described to him by his colleague, Dr. J. 
Donaldson, as occurring in his practice. A bricklayer, aged 68, unusually 
deep chested, was working beside a large iron pipe close to which were the 
rails on which bogey trucks ran. On the approach of a truck he stood with 
his back pressed close against the pipe in order that the truck might clear 
eee 
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him. The truck squeezed the front of his chest, scraping the skin, but causing 
no further apparent local injury. He was in bed for two weeks and resumed 
work atter three weeks. Atter three days’ resumption of work he felt unable 
to contmue, his chief complaint bemg pain in the chest. He was confined 
to bed again for two weeks, during which his pulse rate rose gradually from 
30 to 60. He appeared to be progressing favourably when he suddenly died. 
Post-mortem examination revealed no injury of any part of the chest wall 
except the scraping of the skin. The pericardium was intact and full of 
blood. No disease of the heart substance was found. The left ventricle alone 
was injured. Its wall was bruised in five places, three in front and two 
behind. The largest bruise, the size of a shilling, and extending through the 


greater part of the wall’s thickness, was found near the apex. Here the 
ventricle wall was ruptured. 


Gunewardane *° reports the case of a boy, aged 9, who survived ten days 
after sustaining injury to the heart owing to his chest having been pressed 
against a wall by the back of a double-bullock cart. No external mark of 
injury or fracture of the ribs was evident at the time of the accident. He 
felt quite well the following morning, and was, therefore, allowed to go to 
school, where he took part in the usual games. On the tenth day, while 
playing at school, he complained of precordial pain and fell down dead. 
Autopsy revealed a hemopericardium. On removal of the clot rupture of 
the anterior surface of the left ventricle was seen. The slit was blackish- 
grey, roughly circular, and about 1” < 2” in diameter. The rupture was 
probably due to the contusion of the heart wall at the time of the accident 
and yielding of the muscles so damaged. 


The heart may be torn asunder from its vascular attachments by a crush- 
ing force which compresses the chest violently and drags the organ down- 
ward. Khosla*! reports a case in which a woman, about 60 years old, died 
soon after she was run over by a military truck. On post-mortem examination 
the upper five ribs from the second to the seventh were fractured along the 
nipple line on both the sides. The body of the sternum was fractured trans- 
versely. The pleural cavities were full of fluid blood. The heart was found 
lying free in the left pleural cavity. It was detached completely from its 
vascular attachments. A rent, about three inches long, was noted on the 
left side of the pericardium parallel to the vertebral column. 


Blood Vessels.—Wounds of the aorta or the pulmonary artery are rapidly 
fatal. Wounds of the smaller arteries may prove fatal on account of profuse 
bleeding. Wounds of the large veins, especially of the neck, chest, axilla or 
groin, may result in death from the air entering the blood and consequently 
passing into the right side of the heart. 


Rupture of the aorta may be traumatic or spontaneous. When due to 
trauma the rupture is often localized just above the valves, and is more 
frequently transverse than longitudinal. 


A thin man, aged 45, died immediately after he was hit with a lathi over the left 
side of the chest. The aorta, which was almost completely calcified, was found ruptured 
at the junction of the transverse and descending parts. There was no mjury to the 
chest or to the ribs. 


Accidental rupture of the aorta may occur from an impacted foreign 
body in the cesophagus piercing the wall of the aorta. 


A case 32 is recorded in which a fisherman, aged 22 years, died on the third day 
after swallowing a fish bone. At the post-mortem examination a fish bone was found. 
impacted in the cesophagus at about the level of the bifurcation of the bronchus. The 
upper end of this bone, which had a sharp point and a sharp edge, had made a super- 
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ficial wound, 1.2 em. xX 1.1 cm. in the anterior wall of the cesophagus. The bone was 
directed obliquely downwards, backwards and outwards. Its lower end had made an 
irregularly circular opening, 1.1 em. in diameter, in the postero-lateral wall and another 
opening, 1 cm. in diameter, in the descending aorta about 3/” below the bend. 

In vehicular accidents the aorta may be ruptured by intense compres- 
sion of the chest without any signs of external injury to the chest wall and 
without fracture of the ribs. 

Cleland 33 reports a case in which a young airman, while walking with a companion 
with his back to the oncoming traffic, was struck from behind by a taxi cab, dragged 
a short way and then thrown to the road. At the post-mortem examination there was 
no external injury to the chest and the ribs were not fractured, but the aorta and pulmo- 
nary artery were torn across, as though cut by a knife. There was also a large tear 
through the base of the heart and left auricle with rupture of the pericardium behind 
the heart. Just above the point of severance in the aorta there was another partial tear. 

Spontaneous rupture may occur from local diseases of the aorta, or even 
when there is little or no change in the aorta, especially in those cases where 
the aorta has only two valves or there is stenosis of the aortic isthmus. 

A case 34 is recorded of a healthy man, aged 48 years, in whom two large ruptures 
were found in the aortic arch with a dissecting aneurism and profuse hemorrhage in 
the left pleural cavity. The whole of the aortic arch showed areas of necrosis, which 
were most marked at the site of the rupture. The ruptures had occurred with an 
interval of a month in each: the last which proved fatal took place when the patient 
was asleep in bed. There was a history of high blood pressure for a year, but there was 
no evidence of syphilis or other inflammations. 


Diaphragm.—Wounds of the diaphragm are liable to be produced by 
penetrating wounds of the chest or of the abdomen. They are not rapidly 
fatal unless the important organs in contact with it are also wounded. In 
non-fatal cases diaphragmatic hernia may subsequently occur after the 
wound has healed and a cicatrix has formed. 


Rupture of the diaphragm may be caused by a severe blow or a fall from 
a height, from compression of the trunk under a wheel of a heavy bullock 
cart, motor car or railway carriage or from a sudden increase in the abdo- 
minal pressure. Rupture usually occurs near the central tendon on the left 
side, and is often accompanied by visceral injuries or displacements. It 
gives rise to much pain on coughing or deep breathing, and may cause death 
from severe shock. 


ABDOMEN 


The Abdominal Parietes.—Injuries of the abdominal parietes may be 
contusions, abrasions, and non-penetrating or penetrating wounds. 


Contusions of the abdominal parietes are produced by a blunt weapon, 
a kick, a carriage wheel passing over the abdomen, or by a fall. It is not 
necessary that they should show any external mark of injury on the skin. 
Sometimes, an effusion of blood may be seen in the tissues or muscles under 
the spot where violence was used; but it must be borne in mind that an 
effusion of blood in the muscles may occur spontaneously as a result of 
disease without any external violence. 


Abrasions on the abdominal parietes are generally caused by vehicular 
accidents or by falls from a height. 


Contusions and abrasions of the abdominal parietes are, as a rule, 
simple, unless accompanied by lesions of the visceral organs, when they 
prove fatal from shock, hemorrhage, or from peritonitis. In some cases, 
peritonitis may occur without evident injury to any of the abdominal organs. 
Besides, it has already been mentioned that a blow on the epigastric region 
(pit of the stomach) may cause death by its inhibitory action on the heart 
eee 
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through the reflex action on the solar plexus. Post-mortem examination 


would reveal nothing except the signs of shock to account for such a sudden 
eatn. 


Wounds of the abdomen are produced by a cutting or stabbing 
instrument, by a firearm, by the horns or claws of an animal, or by a fail on 
an iron railing or on a sharp projecting point. They are of two kinds, non- 
penetrating and penetrating. Non-penetrating wounds are usually simple 
and heal rapidly, but may be serious from haemorrhage from some large 
blood-vessel, such as the epigastric artery, or from septic infection, which, 
extending to the deeper tissues, may involve the peritoneum and cause 
peritonitis. A ventral hernia may sometimes occur from the cicatrix left 
after the healing of the wound. ~ 


Penetrating wounds are, as a rule, dangerous, and may cause death 
immediately from shock or internal hemorrhage, or subsequently from 
septic peritonitis. They may occur with or without injury or protrusion of 
the abdominal viscera. Those wounds in which the subjacent viscera are 
not damaged usually heal readily, unless they are extensive and the 
abdominal contents are exposed to the air. 


Stomach.—The stomach, especially when distended with food or diseased 
from ulcer or cancer, may be easily bruised or even ruptured by a blunt 
weapon, a crush or a fall on the epigastrium, without leaving any mark of 
external injury on the abdominal wall. The pyloric end and the greater 
curvature of the stomach are the usual sites of rupture. 

At 10 am. on the 6th October 1923, a boy, 8 years old, was run over by a carriage 
and died immediately. On post-mortem examination there was no external mark of 
injury but on opening the abdomen the peritoneal cavity was found to contain a dirty 
reddish fluid consisting of undigested rice; the stomach was found ruptured across its 
lower border and greater curvature, half an inch above the pyloric end. 

It should be borne in mind that its spontaneous rupture may occur when 
there is an ulcer in the stomach or sometimes even when there is no 
evidence of disease. Thus, Rejthar%* reports the case of a married woman, 
aged 67 years, in whom the stomach was ruptured in the anterior wall fairly 
close to the lesser curvature and near the cardia. The rupture was in the 
form of a linear slit 1’ long, running parallel to the lesser curvature. The 
edges were clean-cut and paper-thin, and there appeared to be no local 
pathological lesion. There was no evidence of acute or chronic inflamma- 
tion, necrosis, previous scarring or adhesions. The woman was suffering 
from pyloric stenosis due to a gastric ulcer associated with spasm of the 
cardia. There was also dilatation of the stomach. An operation was 
performed and the woman made an uneventful recovery. 


Penetrating or stabbing wounds of the stomach are generally fatal, and 
very often involve the adjoining viscera, such as the liver or spleen. 

On the 23rd October 1921, a Hindu male was wounded in the stomach, and he died 
on the 26th October. A penetrating wound passed through the stomach into the right 
lobe of the liver.—Oudh J. C. Court, Cr. App. Reg. No. 2, 1921. 

Intestines.—Rupture of the intestines occurs frequently from violent 
blows, kicks, falls, crushes or compressions. In many cases no mark of 
injury on the abdominal wall is visible, though in addition to the rupture a 
great deal of contusion and laceration of the intestines may be present. 
Like the stomach the intestines may rupture spontaneously from chronic 
ulceration or from very slight force, if they are diseased or distended. 
Moir 2 described a case where a patient sustained a rupture of the 
intestine 34 feet fram the ileo-czecal valve when he attempted to reduce an 
inguinal herina by using considerable force. uo 


35. Brit. Med. Jour., Aug. 9, 1952, p. 324. 
36. Brit. Med. Jour., Oct. 8, 1921, p. 563. 
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When caused by injury rupture may take place at the point of impact, 
cr in some cases at a distance from it. In the former case the margins of 
the rupture are clean cut, and in the latter they are usually ragged and 
irregular. Rupture usually occurs at the commencement of the jejunum, 
and in the lower three feet of the ilieum, but very rarely in the large 
intestine. However, it must be remembered that rupture of the large 
intestine at the junction of the sigmoid with the rectum may occur from 
straining at stool without the presence of chronic ulceration or any other 
disease. 


Death occurs immediately from shock or subsequently from peritonitis 
owing to the expulsion of the contents into the peritoneal cavity. In three 
out of ten cases of mechanical violence to the small intestine that came under 
my observation death occurred from peritonitis on the third, fourth and 
sixth day respectively after the rupture. In one case the intestine was 
diseased and it was the chronic ulcer that had given way. 


If a rupture is very small the mucous membrane becomes everted and 
closes the little opening and thus prevents the escape of the intestinal 
contents. The power of locomotion or other muscular exertion may be 
preserved after these injuries. 


Rectum.—Owing to its anatomical situation in the hollow of the 
sacrum the rectum is rarely injured except from wounds through the 
perinzeum and ischiorectal fossa, but it may rupture spontaneously. Allen 37 
reports a case in which a male, aged 54 years, felt a sudden moderately 
severe pain in the lower part of the abdomen, while walking to his work 
after his midday meal. On examination a transverse tear, 14 inches long, 
was observed in the anterior wall of the first part of the rectum. The 
rectum and splenic colon were normal. 


Fatal injuries of the rectum are sometimes produced by the forcible 
thrusting of a blunt weapon through the anus, a method of torture, which 
is occasionally resorted to in India for adultery and theft. 


Roy Chowdhury reported to me a case, in which he examined the body of one 
Bhogla, aged 11 years, and he found that a bamboo, 12 inches long, had been thrust 
through the anus into the abdominal cavity, where it produced a tear of the transverse 
colon and then entered the pleural cavity tearing through the diaphragm. A case 38 
is reported, where the husband of a woman inserted a chopstick into the rectum of a 
man, 30 years old, who was found in bed with his wife. The chopstick remained in the 
lower bowel for fifty days, and then penetrated the ascending colon making two per- 
forations and causing peritonitis. The chopstick was removed by an operation and the 
two perforations were repaired. The patient recovered. 


Severe injuries of the rectum may also occur from the self-insertion 
through the anus of a foreign body, such as a bamboo piece, a bottle, etc., 
owing to perverted sexual practice, from falling accidentally on an iron 


railing or any projecting point or from sitting forcibly upon a piece of a 
broken bottle or broken china. 


Pillai 89 describes the case of a Burman male who sustained a penetrating wound 
of the anus by falling down a paddy heap, 14 feet high, on to a forked stick used for 
supporting a country cart. The wound involved the anus and surrounding skin. Two 
loops of the small intestine, each about 14 feet long, with a piece of omentum, about 
12 feet long, were protruding through the wound and lying loose over the peri- 
neum. The gut was lacerated, gangrenous and offensive. On examination by the fingers 
a gaping wound was felt on the right side of the rectum, extending into the abdominal 
cavity. The abdomen was tympanic and tender. Recovery took place after an operation. 
James 40 also describes a case in which a farmer, 18 years old, while working in the 
hay fields jumped backward from a waggon and impaled himself upon the upright handle 
eee 


37. Lancet, Sep. 4, 1948, p. 378: vide also Arnold S. Aldis, Lancet, Sep. 25, 1948, p. 511. 


38. Paul Teng, Western Jour. Surgery, Obstetrics and Gyneecology, Oct. 1947; Medical 
Press, Dec. 17, 1947, p. 545. ome 


39. Ind. Med. Gaz., Sep. 1933, p. 519. 
40. Lancet, Feb. 11, 1939, p. 336, 
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of a pitchfork stuck in the ground. About 12 inches of the handle after perforating 
his trousers entered his rectum, producing intraperitoneal rupture of the rectum. About 
15 inches of the ileum had a mottled purpurie appearance suggesting minute sub- 
peritoneal hemorrhages and two hay seeds were found lying on the anterior surface 
of the stomach. The patient was cured after an operation. 

It must be remembered that a column of air under pressure rushing 
from the nozzle of a compressed air hose which does not touch the body may 
enter the bowel through the anus and cause fatal injury. In such cases the 
sigmoid is usually injured, the anus and rectum escaping. 

Block and Weissman +! cite a case where a man, aged 45, received the following 


injuries when one of his fellow-workers, as a practical joke, placed the nozzle of the 
air hose about an inch from his rectum:— 


An irregular perforation with a diameter of about 25 mm. of the intestine slightly 
above the junction of the sigmoid with the rectum on the left side together with a lace- 
ration of the mesosigmoid, about 50 mm. long. Fecal matter escaped into the peri- 
toneal cavity through this opening. The patient recovered after the necessary operation. 


An apprentice rivetter after unscrewing his hammer from his compressed air pipe 
blew air at a boy, aged 15, as a joke. Another apprentice had his arm on his shoulder, 
but could not say whether he was bending or not. The boy said “oh” and collapsed. 
The jury was satisfied that the boy died by a blast of compressed air entering the anus 
from a distance of 6’”. The air pressure in the nozzle of the pipe used was one hundred 


pounds to the square inch.2 

Pancreas.—Wounds of the pancreas are extremely rare. They may 
occur from direct violence applied to the epigastrium or from penetrating 
wounds of the abdomen. They are usually accompanied by injuries of the 
other abdominal organs. But when the stomach is empty, the pancreas 
alone may be ruptured by being pressed against the spinal column by the 
object struck, and may produce severe shock owing probably to damage to 
the sympathetic and semilunar ganglia. Mocquot and Constantini* des- 
cribe a case of complete rupture of the pancreas in a bicycle accident. The 
shock was intense, and the youth died on the twenty-fourth day. In a case 
in which a young man was run over by a tonga and died on the eighth day, 
I found a contusion of the pancreas towards its tail, There were also 
contusions of the bases of the lungs and of the front of the transverse colon. 
The left kidney was ruptured in about its middle, lacerating its substance 
with the capsule intact on its posterior surface. There were three small 
abrasions externally on the chest, but no injury on the abdominal wall. 


Gray and Hodgson ++ report the case of a man, aged 20, who, while 
playing football was charged by another player and fell to the ground with 
his opponent on top of him. The latter’s knee hit him on the abdomen. 
Within fifteen minutes of the accident he suffered from shock and died in 
forty hours. Post-mortem examination revealed the presence of a tear of 
the pancreas anterior to the vertebral column. There was no tear of any 
other organ or no bruise of the abdominal wall. On the other hand, Brown 
and Barlow ** describe a case of complete division of the pancreas, followed 
by recovery through an operation from an automobile accident without 
serious injury. 


Liver.—Owing to its size, its fixed position and its friable consistence, 
the liver is frequently wounded by a stab in the abdomen, or is often 
ruptured by a blow, kick, crush, or fall, or even by a sudden contraction of 
the abdominal muscles. It may also be lacerated by the fractured ends of 
a rib perforating the diaphragm. There may or may not be signs of external 
injury. Fifteen cases of rupture of the liver came to my notice during a 





41. Jour. Amer. Med. Assoc., March 22, 1926, p. 1,597. 

42, Jour. Amer. Med. Assoc., Dec. 8, 1928, p. 1,816. 

43. Revue de Chirurgie, Paris, 61, 1923, p. 21; Jour. Amer. Med. Assoc., Aug. 11, 1923, 
p. 510. 

44, Brit. Med. Jour., Feb. 14, 1931, p. 264. 

45. Jour. Amer. Med. Assoc., May 28, 1932, p. 1,882. 
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period extending over eight years. Out of these, external marks of injury 
were visible in three only. One of these cases was very remarkable. A young 
Mahomedan male of twenty-two years was run over by a motor car, and 
died within an hour. At the post-mortem examination which I held on the 
day after the death I found no trace of external or internal bruising of the 
abdominal wall, but the liver was crushed and the right lobe was almost 
pulverized. 


Ruptures usually involve the right lobe, and occur in the anterior 
surface and the inferior border. They are ordinarily directed antero- 
posteriorly or obliquely, rarely transversely, and are generally one or two 
inches deep, but rarely pass through the entire substance of the organ. The 
liver is lacerated more easily if it is 
enlarged and fatty. In rupture of the 
liver death occurs immediately from 
shock and hzemorrhage, especially if 
the portal vein or vena cava is injured, 
or it may occur within forty-eight 
hours. Sometimes, life may be pro- 
longed for days if the liver substance 
alone is injured. A case occurred in 
Agra in which a man survived five 
days after the liver was ruptured. 
Sometimes, recovery occurs. aiter 
slight wounds or lacerations. It is also 
possible that rupture may lead to the 
formation of liver abscess through sep- Fig. 128.—Rupture of Liver. 
tic infection. From his observations 
Bauer “6 thinks that an abscess may occur from eleven days to one year after 
the central rupture of the liver as the result of compression. In rare cases, 
it may occur even four and ten years later. He describes a case in which a 
man fell into a hole and fractured his right fifth rib. For months he com- 
plained of local pain and pain on breathing, and held himself so bent that he 
was ordered a corset. A year later he was suddenly taken ill with rigors 
and high fever, and died two weeks later. At the necropsy a liver abscess 
was found. 


Gall-bladder.—Wounds and ruptures of the gall-bladder may result from 
penetrating wounds or from a blow, kick, or compression with the knee, but 
on account of the small size of the gall-bladder and the deep situation of the 
hepatic veins these injuries are rare. 

In January 1919, a case occurred, in which the upper surface of the gall-bladder 
was lacerated by an ekka passing over the body. 

The gall-bladder may rupture spontaneously, when distended with gall- 
stones. Braithwaite 47 records such a case in which a circular perforation 
about a third of an inch in diameter occurred on the posterior surface of the 
fundus of the gall-bladder. Death occurs from peritonitis owing to the 
effusion of blood and bile into the peritoneal cavity. 


Spleen.—On account of its situation, rupture of a normal spleen is very 
rare unless caused by considerable compressing force, such as the passing 
of a carriage or motor car over the body, or by a crush in a railway accident, 
or by a fall from a very great height; in such cases it is usually associated 
with injuries to other solid organs and to the ribs overlying the spleen. A 
normal spleen may sometimes be ruptured by the broken ends of a rib 
which may be fractured by a severe kick or by a blow from a blunt weapon. 








46. Brit. Med. Jour., March 12, 1921, Epitome, p. 43. 
47. Brit. Med. Jour. Dec. 12, 1908, p. 1,746. 
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A young Mahomedan male died after receiving a kick from a horse. On post- 
mortem examination on the 2lst February 1926, fourteen hours after death, there was 
no external injury, but the left ninth rib was fractured, the fractured ends projecting 
inwards. The spleen, which was normal, was lacerated and divided almost into two 
parts across the middle of its outer surface with triradiate tears on its inner surface. 
The left kidney was also lacerated in two places on its outer surface. 

An enlarged spleen becomes softened and brittle. Hence it is liable to 
rupture from a fall or from violence of a very slight degree. In such cases 
the abdominal wall may not show any external mark of injury. During a 
period of eight years, I met with thirty-six cases of rupture of the spleen as 
a resuit of falls and blows. Of these cases six showed marks of bruising on 
the abdominal wall over the splenic region and in one the left ninth and tenth 
ribs were fractured. Rupture usually takes place in its concave or inner 
surface, and causes death rapidly from heemorrhage owing to its great vascu- 
larity. There may be frequently more than one rupture from a single blow, 
and its substance may rupture leaving the thickened capsule intact. In such 
a case death may be delayed for some days, as the capsule limits the rupture 
or prevents excessive bleeding, and the small quantity of blood, which has 
already effused under the capsule forms into a clot, and presses on the 
rupture and prevents further bleeding. But with sudden muscular exertion 
or excitement, the clot is disturbed, further bleeding occurs and death takes 
place immediately. Thus, an old punkha cooly in the Agra Fort, who had 
his spleen ruptured by a kick on the left side of the abdomen, appeared to 
be all right for three days, and died on the fourth day, when he went to his 
village in a jolting ekka. Crawford #8 records a case in which a Mahomedan 
boy, aged fifteen years, survived for seventeen days after the spleen and 
left kidney were ruptured, and three bones of the skull were fractured. 
Chevers #® mentions the case of a soldier, who died on the eighteenth day 
after receiving a blow which ruptured the enlarged spleen. 


Rupture of an enlarged spleen from very slight violence is a common 
occurrence in districts where malaria and kala-azar are prevailing, and 
every medical jurist is familiar with such 
cases. Sometimes, the enlargement is 
so great that its length is more than 
fourteen inches and its breadth more 
than eight inches, while the weight is 
often more than four pounds. Of all the 
enlarged spleens that were seen ruptured 
in the Agra District between 1909 and 
1910 (the years of a high malarial inci- 
dence) the smallest spleen measured 
6” x 5” & 2” and weighed nine ounces; 
while the largest measured 13” 7" X28” 
Fig. 129.—Ruptured spleen. and weighed four pounds and eight 

ounces. 





An enlarged spleen may sometimes rupture spontaneously from the 
contraction of the abdominal muscles during the act of sneezing, coughing, 
vomiting, or straining, and some cases of this nature have been recorded 
(see cases below). Rare cases have also been reported in which it is 
claimed that a perfectly healthy normal spleen has ruptured spontaneously. 
It is difficult to believe that a normal spleen can rupture suddenly without 
apparent cause. It is, however, possible that occasionally, in certain 
individuals and at certain phases, a healthy normal spleen may rupture 
from minimal trauma. If the capsule is intact in such a case, the symptoms | 
may be delayed for hours or days, and when eventually the patient collapses 
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he has forgotten the original and causative injury so that the spleen appears 
to have ruptured spontaneously. 


Patey 50 reports the case of an apparently spontaneous rupture of a healthy normal 
spleen in a healthy muscular man, aged 50, who suddenly and without apparent cause 
experienced one evening acute pain in the epigastrium, which within a few minutes 
became so severe that he had to stop work. After two days he was removed to hospital 
where an abdominal operation was performed, and a rupture was found under the 
capsule on the outer convex surface of the perfectly normal spleen communicating with 
a similar rupture on its concave side round the posterior border. At the time he denied 
having received any injury, but shortly after his discharge from the hospital he men- 
tioned that at 10-30 am. on the day of the onset of his illness he was leaning over a 
ledge in order to open his shop window, when he slipped and fell on to his left side 
against the edge of the ledge. He had only slight discomfort and, thinking nothing of 
the injury, dismissed it from his mind until the repeated questionings recalled the 
incident. Undoubtedly, this forgotten trauma was the primary cause of the ruptured 
spleen. 





Fig. 130—A. Rupture of spleen, fracture 

of 9th left rib, and the weal mark. The 

husband hit the wife with a rolling pin 
(Balan). B. The ruptured spleen. 


(From a photograph lent kindly by 
Dr. H. S. Mehta.) B 
eee 


50. | Brit. Med. Jour., May 18, 1929, p. 898; see also A. W. Druitt, Lancet, Nov. 1, 1947, 
p. 
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Another case 5t is also recorded in which a married woman, aged 34, had received 
a blow on the left side in the small of the back just below the ribs about a fortnight 
ago and the blow brought her to the knees and she spent a sleepless night with the 
pain which also persisted through the next day. After that. however, she felt quite all 
right, and indeed went on foot to the skating rink with a friend and had no further 
trouble until June 23, 1930, when on waking up in the morning she did not feel very 
well, was seized with very severe pain in the gastric region and died after a few hours. 
Post-mortem examination revealed a transverse tear, 2// long, on the convex surface 
of the normal spleen, which weighed 44 ounces and measured 41’7 x 31”. 


Wounds of the spleen are rare, but may be caused by a stabbing or 
cutting instrument or by a foreign body piercing accidentally its pulp. In 
his reported cases Crawford ®* found one case of wound to every fifty cases 
of rupture. 


In March 1924, a Hindu male, 30 years old, resident of Police-Station Mohanlalganj, 
District Lucknow, died from the effects of a stabbing wound in the left side of the 
chest caused with a spear. At the post-mortem examination I found an incised wound, 
12” x 3”, obliquely along the left post-axillary line in the interspace between the eighth 
and ninth ribs piercing the diaphragm and penetrating the external surface of the spleen 
to an extent of 2’ x 1/6’’ three inches above its inferior border. 


The body of a Hindu male, aged 40, said io have died of wounds, was examined by 
me on the 29th May 1929, thirty-six hours after death. In addition to several wounds 
on the body there was an incised wound, 13’ x 3’, obliquely along the back over the 
left eleventh rib 4” to the left of the spine and penetrating the abdominal cavity by 
cutting through the rib. There was an incised wound, 1” x 3” x 3/7, along the outer 
surface of the spleen in 1ts lower part and near its anterior border. 


Jacob 53 reports an accidental case in which an adult male was engaged in splitting 
firewood with the aid of a hammer and chisel, when a piece of iron breaking off from 
the chisel-head flew and pierced the left side of the back of another labourer, 35 years 
old, and wearing only a loin cloth and standing at a distance of 12 feet. This resulted 
in a punctured wound, 2’ x 3’* just below the lower border of the tenth left rib, about 
5’ away from the midline. The wound was directed downwards and inwards, and 
had lacerated margins. Death occurred within ten minutes of the accident. At the post- 
mortem examination the wound was found to enter the pleural cavity through the tenth 
intercostal space and passing through the diaphragm entered the spleen to the middle 
of its visceral surface, where a piece of the chisel, 14’” x 3/’ x #/’, was found embedded 
in its substance. 


Cases of Spontaneous Rupture of the Spleen—1. On the evening of the Sth 
February 1904, a Nepalese employed as a Naik driver in a Government Yak Corps lay 
down to sleep in a tent after he had finished his work. At about 7-20 p.m. he called 
to his brother, who was a driver in the corps, and said that he had pain in his side. 
The Havaldar and the man’s brother went to the tent when they found him in great 
distress and complaining of intense pain “near his heart”. The Havaldar at once called 
4 British Officer who came to the tent and looked at the man who still complained of 
the pain and weakness but made no accusation of anybody having struck him nor could 
in any way account for the pain. He grew rapidly weaker and died a few minutes 
before eight—about half an hour after the pain commenced. On post-mortem examina- 
tion the body was found to be well-developed and powerful and the age of the deceased 
appeared to be between twenty-five and thirty vears. There was no external mark of 
injury. On opening the peritoneal cavity a large quantity of blood gushed out; the 
peritoneum was found perfectly healthy and no adhesions were found in any part of 
the abdomen. A large rupture was found in the spleen extending through the anterior 
angle of the hilum. The organ was enlarged to double its normal size and was very 
soft. The other abdominal organs were quite healthy.—Davys, Ind. Med. Gaz. June 
1904, p. 218. 


2. A Hindu male, aged about 20, was admitted into the Calcutta Medical College 
Hospital on the 30th April 1903, with the history of abdominal pain of ten hours’ dura- 
tion. There was constipation but no vomiting. The abdomen was generally tender, the 
tenderness being most marked in the left iliac region; it was slightly distended. On 
the 1st May, the abdomen was more distended, the distension being more marked in 
the epigastric region; the tenderness was greater and free fluid was present in the 
abdominal cavity. He comvlained of much thirst. Colotomy was performed but no 
obstruction was present. He died at 9 am. on the 3rd May. At the post-mortem 
examination the spleen was found slightly, if at all, enlarged and its substance was 








51. Dawson-Walker, Lancet, March 7, 1931, p. 523; vide also L. E. Jones, Brit. Med. 
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largely occupied by a blood clot; on the outer surface towards the lower end of the 
organ, was a small rupture of the substance which had caused hemorrhage beneath the 
capsule with the formation of a cyst-like cavity containing serous fluid; this had burst 
into the peritoneum setting up peritonitis. A portion of the omentum was adherent 
to the ruptured cyst-like cavity. There was no free blood in the abdominal cavity. 
The other organs were normal, there being nothing to suggest that an impact had 
occurred in the spleen—Owen Thurston, Ind. Med. Gaz. Oct. 1904, pn. 379. 


3. A Hindu male, aged about 45 years, and residing in Hardoi, who was addicted to 
drinking alcohol to excess and smoking charas, fell down unconscious in a lane while 
walking on the afternoon of the 13th August 1906, and died immediately. At the post- 
mortem examination I did not notice any external mark of injury over the abdomen 
on the part corresponding to the region of the spleen, but the abdominal cavity was 
full of blood, and the spleen was ruptured. The spleen was so soft, friable and pulta- 
ceous that not an inch of the solid substance could be taken out entire. It was lying 
in a thickened capsule which showed as if it was a bag containing the pultaceous mass, 
The rupture was spontaneous probably due to contraction of extraordinary muscles 
brought to head in a fall, for there was no history of the deceased having received a 
blow, or having been hit against a hard substance in the splenic region during the fall. 
—Ind. Med. Gaz., Oct. 1906, p. 423. 


4, The following is a case of spontaneous rupture of the spleen during an attack 
of malaria :— 


A male patient, 22 years old, was admitted into hospital for fever. Two days after- 
wards at about midday he felt nauseated and began to have a mild rigor. At about 
2 p.m. 10 grains of quinine were administered orally as his blood smear was examined 
with positive result. At about 2-30 p.m. he became pale and uneasy and his pulse rate 
was 120 per minute. By 3 p.m. the patient appeared to be entering a state of profound 
shock and the intravenous administration of serum was commenced, and a small intra- 
venous dose of quinine was given. Blood transfusion was substituted as soon as pos- 
sible for the administration of serum. By 4 p.m. the patient was completely collapsed 
and was pulseless and comatose. He died at 8-30 p.m. Post-mortem examination 
revealed the presence of pints of serum with blood clots. The spleen measured 
12" x 6" & 4" and weighed about 4 pounds. In its posterior inferior surface was a 
rupture covering an area of about 6 square inches.—K. R. Torode, Med. Jour., Australia, 
Vol. I, Sep. 21, 1946, p. 414; Ind. Med. Gaz., Dec. 1946, p. 555. 


5. A Mahomedan male, aged 30 years, felt suddenly sick and severe pain in the 
iliac region, while he was reading his holy Quran in a sitting posture on the 9th June 
1944. Laparotomy revealed a ragged tear, 2}/” long, on the renal surface of the spleen 
at the level with the lower part of the hilum. The spleen was 54” long and weighed 
over nine ounces. The patient recovered. There was no history of trauma.—S. C. Gupta, 


Ind. Med. Gaz., June 1945, p. 296; see also N. W. Billiangady, Ind. Med. Gaz., Sep. 1947, 
p. 539. 


6. The following is a case of spontaneous rupture of an enlarged leukemic 
spleen : — 


A Sinhalese man, aged 56 years, was admitted into hospital with the history of 
pain in the upper part of the abdomen of two months’ duration. The pain was conti- 
nuous and related to meals. As the pain became more severe and was not relieved 
by any medication laparotomy was performed to explore the abdominal cavity. The 
spleen measured 22 by 18 em. and weighed 1,800 g. There was an extensive rupture 
exposing a large area of splenic pulp on the visceral surface and adjacent part of the 
diaphragmatic surface. Two irregular linear ruptures extended from this area towards 
its upper border, and a triangular-shaped rupture was seen towards its lower pole. 
Two linear ruptures extended from the splenic notch towards the diaphragmatic surface. 
There was no history of trauma—G. H. Cooray, Brit. Med. Jour., March 29, 1952, p. 693. 


__ Kidneys.—Owing to their deep situation in the abdomen rupture of the 
kidneys is rare by direct violence from blows, unless considerable force is 
applied to the lumbar region over the twelfth rib. 


During the Hindu-Mahomedan riot at Agra in 1913, a young Hindu of about 20 


years of age was hit by one of the rioters with a lathi in the left lumbar region and died 
immediately. On post-mortem examination the left kidney, which was quite healthy, 


was found ruptured. 

The kidneys may be ruptured by the slightest indirect violence, when 
they are already weakened by diseases, such as hydronephrosis, pyelone- 
phritis, pyonephrosis, tuberculosis, abscess, nephritis, tumour, etc. 


The kidneys may be accidentally ruptured when an individual is run over 
by a heavy vehicle, such as a motor car or a country cart or when he is 
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crushed between the buffers of a railway carriage. They are also apt to be 
injured when the body is violently flexed forwards at the lumbar region. 
Rupture may prove rapidly fatal from collapse or hemorrhage, or more 


slowly from peritonitis or suppuration caused by extravasation of urine. 
Slight rupture may result in recovery. 


E. W. Riches 5+ reports the case of a man, aged 24 years, who lived for eleven 
days after rupture of the right kidney sustained by him when a lorry knocked one of the 
handles of his wheelbarrow violently into his sides. Fowler Ward 5* cites even a case 
of recovery from a ruptured kidney without an operation. 


Bladder.—Rupture of the bladder may be produced generally at the 
posterior and upper surface by blows, crushes or kicks on the hypogastrium, 
especially when it is distended with urine. Sometimes, very slight violence 
may rupture the bladder without any external sign of injury. Rupture may 
also occur from a fall, from fracture of the pubic bone, or from a sharp 
weapon penetrating through the vagina or rectum. 


In June 1923, a woman, 25 years old, was run over by a tonga, and died in a few 
hours. On examination there was no external mark of injury, but on opening the 
abdomen an oblique transverse ecchymosis in an area of three inches by two inches 
was seen in the substance of the muscle in the left iliac region. The pelvic cavity 
contained blood. The bladder was found lacerated to an extent of two inches in the 
upper surface and was covered on the inside with clotted blood. 


On the llth November 1923, a woman was run over by a bullock cart and died 
immediately. There was no external mark of injury to the abdominal wall, but there 
was extravasation of blood in the muscles of the abdomen across its lower part above 
the pubes with rupture of the bladder in its upper part and fracture of the pubic and 


iliac bones. 

Spontaneous rupture of the normal bladder is rare, almost impossible, 
though it may occur in its base from over-distension when it is diseased or 
ulcerated, or when there is an obstruction in the urethra from stricture, 
enlarged prostate and tumour. Similarly, it is liable to rupture in females 
during parturition, owing to the pressure of the child’s head, if the bladder 
is over-distended. Persons who are habituated to excessive indulgence in 
alcohol or opium are apt to go about with a distended bladder owing to the 
depressed effect on the nerve centres. In such a condition slight pressure 
or an accidental fall on the lower part of the abdomen may be sufficient to 
rupture the bladder. 


The symptoms of rupture of the bladder are pain, tenderness in the 
abdomen, rigidity of the abdominal muscles, inability to pass urine and the 
presence of blood in the urine. In some cases the symptoms may be delayed 
for eight hours or more. The patient may be able to walk for some time 
after receiving the injury. 


Death may occur suddenly from shock, but usually occurs in three to 
seven days from peritonitis due to the extravasation of urine into the 
peritoneal cavity, or from suppuration and sloughing due to urine being 
extravasated into the cellular tissue if the bladder is ruptured at its extra- 
peritoneal portion. Taylor *® cites a case in which death did not take place 
until the fifteenth day. 


Uterus.—The non-gravid uterus is not ordinarily injured unless involved 
in the injuries of the pelvic organs, but the gravid uterus is likely to be 
ruptured by a blow, kick, or trampling on the abdominal wall, or by the 
passage of a sharp instrument per vaginam to procure abortion. Death may 
result from hzemorrhage, peritonitis, or septicaemia. The pregnant organ 
may also be ruptured during injudicious obstetrical operations or by con- 
tinued tonic spasm during parturition, especially in obstructed labour. 
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The external violence which causes injury to the pregnant uterus ma 
sometimes be responsible for producing injury on the foetus. 


Partial or complete separation of the placenta caused by a blow on the 
abdomen during pregnancy may cause fatal hemorrhage. 


Urethra.—The male urethra may be ruptured by a kick in the perinzeum, 
by a fall astride some projecting substance, such as a fence or beam, by a 
fractured piece of the pubic bone or by the introduction of a foreign body. 
The seat of rupture is usually in front of, or behind, the triangular ligament, 
just where the urethra passes under the pubic arch. Death may occur from 
.extravasation of urine, but rupture may heal without any serious effects if 
a tear is a slight one, and if immediate surgical treatment is undertaken. 


The female urethra may be ruptured by an act of rape. I saw a girl of 
eight years, whose anterior urethral wall was lacerated to an extent of 
2” X 3” by an act of rape committed by a grown-up man. Schepetinsky ¢ 
also reports the case of a woman, 23 years old, who had been raped by an 
intoxicated man. Her urethra was abnormally wide, and there was a bleed- 


ing rupture, 3 or 4 cm. long, in the posterior wall, and she was suffering from 
gonorrheea. 


Penis—Wounds of the penis and its total extirpation, if not fatal by 
shock and hemorrhage, are not dangerous. Cutting off the penis with a 
knife or razor is one of the usual modes of punishment for adultery in India. 
In order to avenge himself on one Raghubar Dayal who had committed 
adultery with his wife, one Murli of Kheri District amputated his penis at 
its root, placed it in his mouth and then killed him.*? Sometimes, the victim 
is first killed, and then his genital organ is cut off. 


Mutilation of the penis and even castration are occasionally self-inflicted 
by lunatics or by individuals who want to be eunuchs or wish to dedicate 
their lives to a goddess, viz. Bahucharaji, in the Gujarat Province. On 
September 17, 1932, I saw one Hijra, called Pancham alias Ilaichi, aged 28 
years, who had cut off his penis and scrotum with the testicles by one sweep 
of a knife, causing an incised wound, 4” « 4”, below the pubes and directed 
from above downwards. When he was brought to hospital, the wound was 
covered with curd and a piece of a dirty rag. He was discharged cured 
after ten days. 


Superficial incised wounds of the penis are sometimes produced to 
fabricate a false charge of assault. 


The penis may be injured by a squeeze or crush, and the engorged 
penis, when in a state of erection, may be completely avulsed from the pubes 
by a forcible pull. 


Biondi reports the case of a man, aged 64 years, whose penis was pulled off by an 
energetic young woman with whom he had attempted sexual intercourse. The case 
was brought into court and each party gave a different version as to how the thing 
actually occurred. The woman’s story was that the man tried to seduce her and that 
in self-defence she pulled forcibly at the penis which came off in the struggle. From 
certain experiments made at the cadaver with a view to elucidating the question it was 
found that the nature of the injuries sustained in the case was exactly similar to that 
which was produced when the penis was forcibly avulsed and the amount of force 
required to tear off the penis in a flaccid state was far in excess of that which any 
ordinary person would be likely to possess. But when the penis was erect the resistance 
was very much reduced so that a comparatively moderate amount of force quite within 
the possibility of a woman of average strength was quite sufficient to completely avulse 
the penis—La Clin. Mod., An. 12, N. 18; Brit. Med. J our., Aug. 18, 1900, Epitome, p. 26. 


Testicles.—Contusion of the testicles results from blows, kicks and 
squeezes, and is accompanied by severe pain of a sickening character, which 
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56. Zentralblatt for Gynakoloige, Leipzig, Oct. 4, 1930, p. 2,530; Jour. Amer. Med. Assoc., 
Jan. 10, 1931, p. 155. 
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may produce a fatal shock. The squeezing of a testicle is a common 
practice of assault in India, and sometimes the squeezing is so very forcible 
that the testicle is protruded out of the scrotum. It may also be accidentally 
protruded through a lacerated wound of the scrotum caused in jumping 
over a barbed wire. In his annual report for the year 1941, the Chemical 
Analyser, Bombay, reports a case in which a man was murdered by avulsion 


of the left testicle caused by a lacerated wound on the side of the scrotum 
exposing the spermatic cord. 


Vulva.—Injuries to the vulva may be caused homicidally by a blow or 
kick in front, or from behind when a female is bending forward. They may 
also be caused accidentally when a female forcibly sits on a broken chamber 
pot while urinating or falls on a projecting sharp substance. 


Owing to the underlying pubic bone wounds of the vulva caused by a 
blunt weapon may look like incised wounds, but minute and careful exami- 
nation of the wounds will reveal the difference. These wounds may prove 
fatal from excessive heemorrhage. 


Vagina.—The vagina may be lacerated by the introduction of an abortion 
stick for procuring criminal abortion or by the forcible thrusting of a foreign 
body, such as a blunt weapon, as a form of torture or punishment. 
Lacerations caused by thrusting a foreign body into the vagina are some- 


times multiple involving the pelvic organs and cause death. The following 
two cases are illustrative :— 


1. A dhak stick had been forcibly thrust by Saktu, accused, through the vagina 
of a girl, 14 years old, so that its upper part had been bored over for four inches. The 
stick had perforated the vagina, torn the bladder and displaced the uterus which was 
almost lying loose. It had passed into abdominal cavity as far as the stomach. The 
abdominal portion of the stick was fifteen inches long. The peritoneal cavity contained 
about two ounces of clotted blood, and the omentum was torn and congested. The upper 
part of the rectum was perforated and the uterine licaments were torn.5% 


2. A woman was killed by a lathi being thrust into her vagina, which, lacerating 
the orifice and tearing the posterior fornix entered the peritoneum making an opening, 
2° x 2/7. The surrounding structures were blue and congested.®9 


The vaginal walls may be lacerated during parturition, and the lacera- 
tion may extend into the bladder or rectum. 


The vagina may be injured by violent sexual intercourse especially by a 
strong healthy adult with a small girl or even with a grown-up female, 


whether single or married, and fatal results may follow from profuse 
heemorrhage or from pelvic cellulitis, 


I saw a case in Agra, where a girl of thirteen years died from sevtic cellulitis 
caused by a lacerated wound in the posterior wall of the vagina, the result of sexual 
intercourse by her husband, who was a strong young man. J. Alfred Gaynor ®? records 
the case of a married woman, 28 years old. who immediately after the first attempt 
at coitus had a severe vaginal hemorrhage losing about three pints. On examination 
a dense central adhesion was found between the anterior and posterior vaginal walls 
leaving two small lateral apertures. This was situated about midway between: the hymen 
and the vault of the vagina. A deep tear in the vaginal wall about 14 inches long 
extended from the lateral aperture on the right side towards the hymen. Lask 6! also 
reports an interesting case in which a woman, aged 57 years, sustained a perforation of 
the posterior fornix and pouch of Douglas during sexual intercourse with a man, 30 


years old. 
The usual practice of punishment for adultery in India is to brand the 
vulva with a heated solid substance or to introduce powdered chillies, a 


bruised marking nut (Bhilawa), or a rag soaked in Madar juice into the 
vaginal cavity. 





o8. K. E. v. Saktu, Oudh Jud. Com. Court Crimin. Appeal Reg. 138 of 1922. 


59. K. E. v. Patey Singh and Sarup Singh, Allah. High Court Crimin. Appeal No. $F 


of 1931. , 
60. Brit. Med. Jour., Dec. 10, 1927, ». 1,080. 


61. Brit. Med. Jour., April 24, 1948. p. 786; see also Diddle, Western Jour. of Surgery, 
Obstetrics and Gyncecology, July 1948. 
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MUSCLES 


Contusions and sprains of the muscles may occur from a blow or from 
a fall. They are generally simple in nature, but an abscess may form in the 
contused part of the muscle, or paralysis and subsequent atrophy of the 
muscles may occur if the nerve supplying these muscles is damaged. 
Similarly, a person may become lame from a sprain of the gastrocnemius 
and soleus owing to their contraction. 


Laceration and crushing of the muscles due to a heavy cart or a railway 
or machinery accident may necessitate the amputation of a limb, or may 
cause death indirectly from gangrene or tetanus. 


Sometimes, it so happens that owing to its elasticity, the skin, especially 
of the chest and abdomen, remains intact, but the underlying muscles are 
torn by kicks, blunt weapons or street accidents causing protrusion of a 
portion of a viscus behind the skin. 

In a carriage accident a boy, aged 11 years, sustained injuries in his chest by the 
front end of a pole of an ekka hitting him on the right side. On examination there was 
no mark of external injury on the chest, but a portion of the lung was found protruding 
through the torn muscles in the fourth intercostal space of the right side of the chest. . 


A woman, aged 60 years, was struck in the abdomen by a bullock with his head, 
and died 3 days later. At the autopsy the abdominal wall was found intact without 
any external mark of injury, but a piece of the omentum was found protruding behind 
the skin through a tear 13/7 x 1’, of the abdominal muscles on the right side in the 


upper part. There was also a tear in the small intestine towards its lower part on the 
right side. 


BONES 


Contusion of a bone and of its periosteum due to a blow or a fall is a 
simple injury, and in ordinary circumstances subsides in a few days, though 
acute infective periostitis or necrosis may occur in the case of debilitated, 
syphilitic or rheumatic people. 


_ Fractures of bones may occur from blows, falls or muscular contraction. 
A case occurred in which a healthy man fractured his humerus by muscular 
exertion in throwing a cricket ball. 


Fractures are not ordinarily dangerous, unless they are compound, 
when death may occur from loss of blood, if a big vessel is wounded by the 


split end of a fractured bone, or from fat embolism, septiccemia, gangrene 
or tetanus. 


In children and young persons the bones are tough and elastic, hence 
a'green-stick or partial fracture occurs more frequently ; while in old people 
the bones, being brittle owing to the increase of their inorganic constituents, 
are easily fractured even with very slight violence. The bones are more 
fragile. in certain diseases, such as syphilis, arthritis, osteomalacia, rickets, 


sarcoma, cancer, scurvy and those nervous diseases which produce trophic 
changes. | 


There is a peculiar brittle condition of the bones, called fragilitas 
ossium, in which fracture may occur from a trivial trauma or a slight 
exertion, such as a misstep in walking or moving around in bed. This con- 
dition is hereditary and found in persons apparently in good health. It is 
also found in people suffering from locomotor ataxy, syringomyelia, and 
general paralysis of the insane, and in workers in phosphorus. 


In criminal cases the defence often admits the fracture of a bone, but 
raises the plea that it was due to an accident and not to direct violence. A 
fracture caused by direct violence can be judged from its position and the 
presence of a bruise or wound of the skin or subjacent tissues accompanying 
the fracture. It should, however, be noted that in some cases no bruise or 
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wound is associated with a fracture. But such a fracture is generally 
transverse and sometimes comminuted. When due to an accident, such as 
a fall, fracture occurs at the weakest part of the bone, is usually spiral or 
oblique and is generally not accompanied by a bruise or wound. 


Distinction between Ante-mortem and Post-mortem Fractures.—Frac- 
tures caused during life show the signs of effusion of blood, laceration of 
muscles, pouring out of lymph, and formation of callus, but these signs are 
absent in fractures produced after death. However, it is difficult to 
distinguish if a fracture is caused immediately after death when the body is 
still warm, though the effusion of blood about the torn muscles and fractured 
ends will be very little. Besides, it should be remembered that with 


ordinary force it is not possible to fracture a bone after death, as it loses its 
tonicity and elasticity. 


DISLOCATIONS 


Dislocations are caused by falls, blows, or muscular action. They are 
not common in old people and in those persons whose bones have become 
brittle, as well as in children, in whom the separation of epiphysis is more 
common. They are not dangerous unless they are between the vertebrae, 
or are compound when death may result from secondary complications. 


Dislocations may occur spontaneously when the joints are diseased. It 
is easy to diagnose a dislocation before it is reduced. Owing to swelling, 
ecchymosis and limitation in the movement of a joint it may be easy to find 
it out even after it is reduced. But it is quite difficult to do so, after these 
effects have passed off, unless there is paralysis or muscular atrophy due to 
the involvement of a nerve as in the dislocation of a shoulder joint. 


After death they may be recognized by the effusion and coagulation of 
blood, and by the laceration of the soft tissues in the vicinity of the joint. 
Old dislocations may be ascertained by scar tissue in and about the capsule. 


CHAPTER XT 
IMPOTENCE AND STERILITY 


Definition—Impotence is defined as physical incapacity of accomplish- 
ing the sexual act, and is applied to the male more than to the female, as the 
latter is a passive agent in the act of copulation. While sterility means 
inability for procreation of children, and is referable more to the female than 
to the male. 


It should be remembered that an impotent individual need not neces- 
sarily be sterile, nor a sterile individual impotent, though both conditions 
may sometimes be combined in the same individual. 


QUESTIONS RELATING TO IMPOTENCE AND STERILITY 


Impotence and sterility in either man or woman may form the basis of 
medico-legal investigation both in civil and criminal cases. The civil court 
may call on the medical jurist to determine this point in suits of adopton, 
contested paternity, nullity of marriage and divorce, The criminal court 
may have to decide this question with the aid of the medical jurist in accusa- 
tions of alleged adultery, rape and unnatural offences, in which the accused 
pleads impotence as an excuse in defence, and in cases where an injured 
individual asserts that he has become impotent from wounds or injuries 


received by him, especially if they happen to have been inflicted on the 
head, neck or loins. 


When asked by the court to examine a particular male as to whether he 
is capable of sexual intercourse, the medical jurist must give an opinion in 
the negative form, and must answer that from the examination he finds 
nothing to suggest that the male examined is not capable of sexual inter- 
course if he happens to be a healthy, normal individual. Casper‘ states 
that “the possession of virility and procreative power neither requires to be, 
nor can be, proved to exist by any physician, but is rather, like every other 
normal function, to be supposed to exist within the usual limits of age”. It 
is, therefore, necessary for the medical jurist to ascertain by an examination 
of the individual in a case of disputed potency, if there is any abnormal 
condition which is likely to interfere with the normal function of copulation. 


Under section 3 of the Bombay Hindu Divorce Act, 1947 (Bombay Act 
No. XXII of 1947) a husband or wife may sue for divorce on the ground 
that the defendant was impotent at the time of the marriage and continues 
to be so at the time of the institution of the suit, and is, therefore, incapable 
of fulfilling the rights of consummation of marriage. But this incapacity 
must be permanent and incurable by an operation, even if the individual is 
willing to submit to it. The acquirement of impotence subsequent to 
marriage, or sterility alone, is not a sufficient ground to grant a decree of 


divorce. 
CAUSES OF IMPOTENCE AND STERILITY IN THE MALE 
The causes of impotence and sterility in the male are— 


1. Age. 4. General Diseases. 


2. Malformations. 5. Psychical Influences. 
3. Local Diseases. 


1. Age.—Impotence is generally observed at the extremes of age. Boys 
are considered to be sexually potent at the age of puberty which usually 


occurs at the fifteenth or sixteenth year. Sexual intercourse is, however, 
possible at about the thirteenth or fourteenth year, as the power of coitus 
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commences earlier and ceases later than the power of procreation. The 
changes which occur in a boy at puberty are the development of the genital 
organs, the ability to secrete semen, the growth of hair on the pubes, axillee 
and chin, and the increase in size of the larynx leading to the deepening of 
the pitch of the voice. When examining an individual for sexual capacity the 
medica” jurist «should depend more on physical development than on 
age alone. 

: Rarely, sexual development may occur at a very early age. Ram 
Chandra Row? reports the case of precocious development of a boy, aged 


about 22 months, whose penis and testicles were highly developed simulating 
those of an adult, andthe pubic region was covered with long a 
He ‘possessed a very shrill voice, and his brothe 





Uthat » 
brother, 4 years old, was terribly 
afraid of him on account of his rough behaviour. A case? is recorded in 
which a boy, 13 years old, impregnated a girl, 13 years old. Gemmel* reports 
a case in which & boy, aged 14 years, impregnated a girl, 12 years and il 
months old, after a single coitus, and the girl at the age of 13 years and 8 
months gave birth to a baby weighing 63 pounds. 

It has been proved that precocious puberty is caused by interstitial-cell 
tumours of the testes. A case® is recorded in which a boy without any 
important familial or hereditary history developed normally until the end 
of the fourth year, when his voice begai | 
increased in size. The boy was growing rapidly and hair gradually appeared 
in “his PUBIC Bea and Tow swar limbs “At the age of Sx and & hall-years-his 
physique was that of a 15-year-old boy; he weighed 42 kg. and was 140 cm. 
tall. “Hair Srowth was abundant in the pubic area, thighs and legs. His face 


had a velvety appearance due to fine hair. No axillary hair Was present. 
The penis was of adult proportions. 


is teeth were normal for his true age. 
X-ray films of the hands showed the bone formation of a 15-year-old boy. 
The right testicle was normal, but the left testicle showed hard swelling, 
the size of a small apple, which was due to a myeloid neoplasm, arising 
obviously from the interstitial cells of the testicle. The left testicle was 
removed. After about nine months of the operation the size of the penis 
began to diminish. 

Sexual development may be delayed till late in life. Curling® quotes 
the case of a man, whose sexual organs at the age of twenty-six were like 


those of a child of ‘eight years. At twenty-eight bis organs assumed their 
| e father of a tami 


normal development. He married and became 3 uly. 
S age advances the power of sexual procreation 








































intercourse and 
diminishes, but no limit can be assigned at which this power ceases, as men 
of eighty years and over have been known to have begotten children. In 
October 1924, I referred a case to Dr. Mukarji, where he found spermatozoa 
in a man of about ninety years of age. Seymotir and others report a case 
in which a man, aged 94, ied a child = his wife, aged 27 years. His seminal 
fluid contained motile spermatozoa of normal conformation and of average 
size." 

2. Malformations.—The absence or non-development of the penis 
renders a man impotent, but the man is not sterile if semen can be deposited 
into the vagina with the partially developed penis. The penis adherent to 
the scrotum cannot be a plea for divorce if he can be remedied by a surgical 
operation. The presence of double penis, although a rare occurrence, may 
cause difficulty in sexual intercourse, but coition is, nevertheless, possible 
in some cases. | 


Ind. Med. Gaz., Feb. 1926, p. 70. 

Fairfield, Lancet, Vol. II, 1940, p. 61. 

Brit. Med. Jour., May 7, 1927, p. 862. gas 
J. Anagnostou and G. J. Frangopoulos, Brit. Med. Jour., April 18, 1958, 35.:86L. 
On Sterility in Man; Collis Barry, Leg. Med., Vol. U, p. 45. er 
Jour. Amer. Med. Assoc., Nov. 2, 1935, p. 1,428. 
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A case 8 is recorded in which a man, aged 26 years, had two penes lying side by 
side. The right penis was attached at the normal site in the midline, had a foreskin 
and was normal in all respects, except for a slight hypospadias, while the second or 
accessory organ was attached 5 cm. to the left of the other, was smaller and had no 
urethra or foreskin. There was a small meatus from which a slight mucous discharge 
came out on sexual excitement. 

(}) Hypospadias, a congenital deformity of the penis, which is characterized 
by the ure orifice being situated on the undersurface, does not, as a 
rule, produce incapacity for sexual intercourse, unless it is associated with 
a marked deformity of the penis which may interfere with its intromission 
into the vagina. Sterility in such a case depends upon the position of the 
urethral orifice, and it is assumed if the urethral orifice is so placed as to 
prevent the deposition of semen within the labia of the vulva. Spermatozoa, 
if deposited within the labia, can certainly travel upwards into the vaginal 
canal owing to their mobile power. 


@ Eipispadias, a deformity in which the urethra opens on the dorsum of the 

penis, is extremely rare, and is often associated with the rudimentary and 
stunted penis and extroversion of the bladder rendering sexual intercourse 
impossible. 


The congenital absence of the testicles produces sterility and impotence, 
but it is possible for a man to impregnate a woman after double castration 
if semen had already been present in the vesiculee seminalis before the 
operation; he becomes permanently sterile after this stock of semen has 
been exhausted. 


Monorchids, i.e. those who have one testicle only are physiologically 
quite potent; whereas cryptorchids, ie. those who have undescended 
testicles, are usually, but not invariably, impotent and sterile. Some may 
be quite potent and fertile. A case® is recorded in which a cryptorchid who 
was married at the age of eighteen years had five children born to him, till 
he was thirty-four years old. 


3. Local Diseases——A large hydrocele or scrotal hernia, elephantiasis, 
phimosis, paraphimosis#and adherent prepuce may ease Teorey 
impotence by mechanical obstruction to coitus, as these conditions can be 
remedied by proper surgical treatment. Marked diseases of the penis or 
of the testicles, such as syphilis, cancer“and tuberculosis, may lead to 
impotence or sterility or both. Ipflammatory affections of the testicles, 
epididymis, prostatic gland and seminal vesicles of gonorrhceal origin are 
the frequent causes of impotence and sterility. e ejaculatory ducts may 
be obliterated by chronic gonorrhea, so that the Seminal discharge may be 
prevented from flowing into the urethra. Afrophy of the testicles occurring 
after mumps may produce impotence or sterility. An operation of lithotomy 
sometimes causes sterility from injury to the ejaculatory ducts. 


4. General Diseases——Endocrine. disturbances may produce sexual 
infantilism, rendering an individual impotent. Certain general diseases, 
such as diabetes, Pee tuberculosis, chronic nephritis, etc. which 
occasion extreme debility, may produce impotence, temporary or permanent, 
through the weakness to which they give rise, though the genital organs are 
apparently quite normal. It is difficult to a which of the nervous and 
mental diseases weaken the sexual power. ation of the brain and 
its meninges generally produces more or less paralysis of the genital organs. 
It is said that hemiplegia, paraplegia and locomotor ataxy produce 
impotence, but this is not always the case. Increased sexual activity is 
occasionally noticed in the early stages of these diseases. y/Temporary 
impotence is found in a neurasthenic condition. 





8. Seth and Peacock, Urelog. and Cut. Rev., Sep. 1932, p. 590. 
9. Taylor, Princ. and Pract. of Med. Juris., Vol. II, Ed. X, p. 16. 
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Some forms of mental disease, especially general paralysis of the insane, 
increase the sexual power in the beginning, though at a later advanced stage 
totally abolish the sexual instinct. Blows on the head or spine may produce 
temporary or permanent impotence by affecting the brain and spinal cord. 
A condition of temporary azoospermia (complete absence of spermatozoa in 
semen) unattended with any loss of sexual power is observed in individuals, 
who attend in the X-Ray department without proper protection. The 
excessive and continued use of some drugs, such as alcohol, opium, cannabis 
indica, tobacco, cocaine and bromides, may render a man impotent. 


5. Psychical Influences—A temporary absence of desire for sexual 
intercourse may result from fear, timidity, aversion, hypochondriasis, 
excessive passion, and sexual over-indulgence. Sometimes, an individual 
may be impotent with one particular woman, but not with another. It 
should be noted that in a divorce suit the question to be decided is the 
incapacity of the husband to sexual intercourse with his married partner; 
his capacity for intercourse with other women is of no consequence in 
deciding the case. 


Lord Birkenhead, the Lord Chancellor, granted divorce to a woman who instituted 
a suit for nullity of marriage after ten years of married life on the ground that the 
husband was unable to consummate the marriage. It followed that although physically 
normal, he had always been incapable of consummating this particular union with 
this particular woman (impotence quoad hanc) .10 


In an appeal from a divorce suit of Ibrahim v. Musammat Alfafan heard before 
Mr. Justice Kanhaya Lal at the High Court of Allahabad in 1923, it was contended that 
no consummation of marriage had taken place although the parties had been married 
for years. Medical evidence proved beyond doubt that the husband had no malforma- 
tion of, or defect in, the male organ and that he was normally capable of performing 
the sexual act. The woman was also medically examined and certified to be a virgin, 
who had had no sexual intercourse with any man. This was a case of a man who might 
be impotent quoad his wife, but the learned Judge allowed him one year more to prove 
his potency with his wife. 


In the divorce suit1! of R. R. Saraiya v. Kusum Madgavkar before the High Court 
of Bombay the Hon. Mr. Justice Coyajee passed a decree for nullity of marriage on the 


ground that the husband was impotent as regards his wife, although he was generally 
potent. ; 
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The causes which prevent sexual intercourse and conception in the 
female are the same as those of impotence and sterility in the male; viz., 


1. Age. 4. General Diseases. 
2. Malformations. 5. Psychical Influences. 
3. Local Diseases. 


1. Age.—Puberty in_the female usually commences at the thirteenth or 
fourteenth year in India. It is generally believed that puberty commences 
at an earlier age in the tropics than in the temperate regions, but I do not 
think that there is any difference in the age of puberty and Professor 
Crew !? expressed the same opinion at a meeting of the Social Hygiene 
Congress in London. From observations made in 479 cases amongst Indian 
women representing many different castes *and races, Miss Curjel?® has 
come to the conclusion that the average age of the onset of puberty (cata- 


menia) in an Indi irl is 13.63 years. 
The signs of puberty in a girl are the development of the external and 


internal genitals, the appearance of menstruation, the growth of hair on the 
pubes and axillze, and the development of the breasts. There is a change 





ye 


10. Jour. Amer. Med. Assoc., July 23, 1921, p. 297. ry fhe” 
11. Times of India, April 19, 1948. 

TY Tameat Sep. 27 1929 vn. 619. 

13. Ind. Jour. of Med. Research, Oct. 1920, p. 306. 
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in her tastes, and the girl no longer looks like a child but is more bashfy] 
and retiring. Luxurious living and early stimulation of the mental faculties 
tend to bring on menstruation at an earlier age, while feeble health and 
poor diet tend to retard it. — 


In exceptional cases menstruation may appear very early or late in life. 
Arnold Gesell !* reports the case of a girl who beg 
age of three years and seyen_months. Powell 
child, aged four years, who used 










to have a discharge of blood from 








vagina every six or eight weeks. The labia were large and the breasts as 
large as the halvés of & Mddérate sized oran 


e. C. Worster-Drought 16 
reports the case of a girl, aged 5 years, who began to menstruate at the age 
of 23_years and continued to menstruate regularly for 12 months, the period 
lasting each time for three days. Menstruation stopped for 18 months and 
then reappeared. Since then it has been more or less regular. The breasts 
were noticed to be prominent at birth, but there was a sudden increase in 
size at the onset of menstruation. Pubic hair appeared at the age of 4 years 
and six months. P. M. Sen Gupta?’ also records the case of a girl who 
began to menstruate at the age of 33 years. At first the flow came on every 
month, then the intermenstrual periods lengthened to about two months and 
the last interval was over six months. At the age of 5 years she was quite 
intelligent, her breasts were considerably developed and there was slight 
growth of pubic and axillary hair. 


Cases of delayed menstruation have also occurred. I have known a 
family where girls did not menstruate till they were eightee - 


Powell * has known women of twenty years who had not menstruated. 


It is generally assumed that the power of fecundity commences with the 
first flow of menstruation, and lasts till the menopause, which occurs on an 
average at the forty-fifth year of age, although it may occur in a few cases 
at an earlier age or as late as the fiftieth year.1® For obvious reasons such 
a view is not tenable in the case of babies and small girls who menstruate 
prematurely. Cases have, however, occurred where girls became pregnant 
at a very early age. A Mahomedan unmarried girl,2° 6 years and 8 months 
old, who had never menstruated, was delivered of a full-term female child 
by Caesarian section in the Zenana Hospital at Delhi. She was able to nurse 
her child. McCann *! quotes the case of a girl who gradually developed 
secondary sex characters in the breasts and pubes, and began menstruating 
at the end of the fourth year of her age. She became pregnant at the age 
of 63 years. F. D. H.?? reports a case where the operation of Ceesarian section 
had to be performed on a litile girl, both at the birth of her twin babies 
when she was ten years old, and at the birth of her living child before she 
was eleven years of age. On the contrary, ovulation may continue in rare 
cases, even though irregularly for varying periods after menstruation has 
stopped permanently. An ovum discharged at such type of irregular 
ovulation can, if fertilized, lead to pregnancy just as in the sexual period of 
life. K. P. Bhadury* cites two cases of pregnancy after the menopause. 











14. Jour. Amer. Med. Assoc., March 17, 1928, p. 840. 

15. Ind. Med. Gaz., June 1902, p. 233. 

16. Proceedings of the Royal Soc. of Med., Aug. 1931, p. 1,338. 

17. Ind. Med. Gaz., June 1937, p. 368. 

18. Ind. Med. Gaz., June 1902, p. 233. 

19. According to Miss Curjel the average duration of menstrual life (reproductive) 
among Indian women is 32.14 years, and this does not appear to differ materially from 
Kuropean races.—Ind. Jour. of Med. Research, Oct. 1920, pb. 566. 

20. Jour. Ind. Med. Assoc., Aug. 1932, p. 585; Keane, Brit. Med. Jour. Sep. 23, 1923, 
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p. 567. 
21. Medico-Leg. and Criminolog. Rev., Vol. IV, Part I, Jan. 1936, p. 30. 
22. Times of India, March 15, 1926. 
23. Jour. Ind. Med. Assoc., Dec. 1949, p.. 105. 
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In one case a 6-para woman, aged 46 years, was delivered of a female child 
two years after the menopause. In the other case a 9-para woman, 48 years 
old, became pregnant after three years of the menopause and was delivered 
of a male baby. A case is also recorded in which a woman was delivered 
of her last child at the age of fifty years and seven months.24 Denholm- 
Young ?> mentions that in Shetland and Orkney menstruation ceases nor- 
mally at about the age of 60 years, and children are sometimes borne at that 
age. 


2. Malformations.—Congenital malformations, such as the total occlu- 
sion of the vagina, adhesion of the labia and the tough, imperforate hymen, 
are barriers to coitus, and consequently lead to sterility, but these malfor- 
mations are such as can be remedied by surgical interference. The 
congenital absence of the vagina will ordinarily render a female completely 
and permanently impotent and sterile. In such cases the uterus is com- 
monly non-existent. Cases have, however, been reported where an artificial 
vagina had been formed by an operation. Hodgson?* records a case in 
which he formed an artificial vagina in a married woman, 32 years old, who 
had no vagina from her birth. Coitus was subsequently carried out 
satisfactorily. Hannan?’ also reports the case of a perfectly developed 
woman, aged 24 years, who had normal genitalia and normal secondary sex 
characteristics. The hymen was normal, but no vagina could be found and 
there was no evidence of either the uterus or the ovaries on rectal 
examination. The vagina appeared to be replaced by a mass of fibrous 
tissue. The labia were divided from above downwards, and made into a 
vagina, about 2 inches long. 


nical cervix and the absence of the uterus, ovaries or Fallopian 


tubes produce sterility, though allowing the gratification of sexual inter- 
course. 


3. Local Dise .—The female merely plays a passive role in the act of 
coitus; hence the local diseases of the genital organs do not ordinarily 


prevent sexual intercourse provided the vagina is normal, but they may 
produce sterility. Thus, the inflammatory affections of gonorrhceal infection 
involving the cervix, uterus, ovaries and Fallopian tubes often produce 
sterility. Removal of both the ovaries owing:to pathological conditions may 
not render a woman sterile, if a healthy portion of an ovary is left intact. 
Displacements and tumours of the uterus may be considered as causes of 
sterit , but not in all cases. Owing to the painful and spasmodic contrac- 
tion of the constrictor muscle of the vagina at the time of coitus, vaginismus 
may lead to temporary impotence. Further, rectovaginal fistula, ruptured 
perinzeum, disorders of menstruation, leucorrhcea and acid discharges from 
the vagina may contribute ‘towards sterility. 


4. General Diseases—General diseases and a bodily deformity in 
women are not barriers to sexual intercourse or conception if the generative 
organs and menstruation are normal. Thus, a woman suffering from 
paraplegia can become pregnant. 


5. Psychical Influences.—Hatred, fear, passion, neurotic temperament, 
ete. may produce a hysterical’ fit on an attempt at copulation, and may thus 


render a woman temporarily impotent especially if she happens to be a 
virgin. It is possible for a woman to be sterile or impotent with a particular 
man, ara-quite the opposite with another. 





24, John H. Gibertson, Brit. Med, Jour., March 17, 1917, p. 378. 
', 25. Brit. Med. Jour., Vol. I, April 23, 1949, p. 736. 

26. Brit. Med. Jour., May 13, 1933, p. 822. “sees ta 

27. Medical Press, April 2, 1947, p. 270; see also B. N. Sharma, J: Iedind 
Vol. XX, July 1951, p. 373. wee 
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CHAPTER XIV 
VIRGINITY, PREGNANCY AND DELIVERY 
VIRGINITY 


The question as to whether a woman is a virgin (virgo intacta) arises 
in cases of nullity of marriage, divorce, defamation and rape. 


SIGNS OF VIRGINITY 


_ The signs of virginity in a healthy woman are seen in the genitals and 
breasts. 


Genitals ——The labia majora are firm, elastic and well-rounded, and lie in 
close contact with each other so as to cover completely the labia minora or 
nymphee and clitoris. The labia minora are soft, small and rose-coloured, 
and the clitoris is small. The vestibule is narrow. The posterior com- 
missure and the fourchette are intact and crescent shaped. They are rarely 
destroyed by sexual intercourse, but are not infrequently lacerated in 
attempts at sexual intercourse on children. The vagina is narrow and tight 
with rugose walls, but the rugosity of the vagina cannot be considered as a 
diagnostic proof of virginity, as it is only removed by the first birth, and not 
merely by sexual intercourse ; besides, in some cases it may be absent even 
in a virgin. 





Fig. 131—Semilunar or crescentic - Fig. 132—Fimbriate hymen. 


hymen. 
(From Peterson, Haines and Webster’s (From Peterson, Haines and Webster's 
Medicine and Toxicology, Legal Medicine and Toxicology, 
Ed. H, Vol. 1.) Ed. II, Vol. 1.) 


The hymen is the most reliable sign of virginity. It is a thin fold of 
mucous membrane situated at the orifice of the vagina. It is generally 
annular with a central opening which may be round or elongated. It is 
‘usually semilunar or. ereseentic:- with the opening anteriorly.. Its free margin: 
is sometimes fimbriated. having numerous notches which may be mistaken 

_ for artificial tears, but these natural notches are usually symmetrical, occur 
"' anteriorly, and, as a.ruile, do not-extend ‘to the vaginal wall. The mucous 
®gnembrane over the notch: os. is also intact. On the other hand, tears caused 
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by sexual intercourse or by introduction of any foreign body are usually 
situated posteriorly at one or both sides, or in the median line, and usually 
extend to the point of attachment of the hymen at the edge of the vagina. 


The hymen is sometimes divided by a bridge of tissue into two equal or 
unequal openings, and is then known as a septate hymen. It is occasionally 
cribriform, presenting numerous minute openings. It may form a complete 
septum across the lower end of the vagina, when it is called an imperforate 
hymen. Nasiruddin* cites the case of a Mahomedan girl of 18 years who 
had an imperforate hymen. McIlroy and Ward 2 report the case of three 
sisters in one family who had an imperforate hymen. It is said that the 
hymen may be congenitally absent, but no authentic ease has so far been 
recorded, 


The hymen is situated more deeply in children than in nubile girls, and 
so it more often escapes injury in an attempted rape on children, 


Normally the hymen is ruptured by the first act of coitus, though it may 
persist even after frequent acts of coitus if it happens to be loose, folded and 
elastic, or thick, tough and fleshy. Cases have been recorded in which the 
hymen had to be incised at the time of delivery, while even prostitutes have 

been known to possess an intact hymen. 
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Fig. 133.—Circular hymen presenting Fig. 134.—Septate hymen presenting 
natural notches. unequal openings. 
(From Peterson, Haines and Webster's (From Peterson, Haines and Webster's 
Legal Medicine and Toxicology, Legal Medicine and Toxicology, 
Ed. IT, Vol. I.) Ed. IT, Vol. I.) 


Cases of Persistent Hymen after Coitus.—1. A girl attended the out-patient depart- 
ment at the Broca Hospital in Paris for treatment of what was to all appearances an 
insignificant leucorrhcea. On examination the girl was found to be suffering from 


day. The hymen was, however, present, whose orifice was barely two 

diameter, It was elastic, and admitted the passage of a large rectal bougie, returni 

its obturator-like condition when this was withdrawn.—Sutherland, Ind. M od. 
45 - 


I. Ind. Med. Gaz., May 1926, p. 232. 
2. Proceedings of the Royal Soc. of Med., March 1930, p. 633. 
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2. In October 1920, an unmarried Mahomedan female of twenty eloped from her 
father’s house with a young Mahomedan male. She stayed with him for about a week, 
and during this time she admitted to having had sexual intercourse with the man. On 
examination I found a superficial laceration, 4” x 3/’, along each side of the labia 
minora. The vaginal canal was dilated, but the hymen was intact, it being thick and 

eshy, 

Besides the act of coitus, the hymen may be ruptured by— 


1. An accident, e.g. a fall astride on a projecting substance, fence, or 
while playing at see-saw. 

The plea that is usually brought forward by the defence pleader in a 
case of alleged rape in mofussil courts is that the hymen was ruptured by 
an accidental fall on the sharp and obliquely cut remnant of a stem of an 
Arhar plant projecting two or three inches above the ground in a field. | 
have known it lacerating the sole of the foot having penetrated through a 
shoe, but rupture of the hymen alone in this manner is highly improbable. 
Again, forcible separation of the thighs will not rupture the hymen, 
especially in children, unless the perineum is ruptured. Owing to the 


situation of the hymen, its rupture is not possible by riding, jumping, 
dancing, etc. 





Np 

Den 

Uy <* er, 
\\ we a gt ee" 





Fig. 135—Hymen presenting two Fig. 136.—Circular hymen torn in 
; Jateral lacerations. several places. 
(From Peterson, Haines and Webster’s (From Peterson, Haines and Webster's 
Legal Medicine and Toxicology, Legal Medicine and Toxicology, 
w Ed. I, Vol. 1) Ed. II, Vol. I.) 


4 


2. Masturbation, especially if practised with some large foreign body. 
But the hymen is not destroyed in most cases, as the manipulation in little 
girls is generally limited to parts,.anterior to the hymen. In such cases the 
nymphee are elongated and the clitoris is enlarged by the continued practice 
of masturbation. The vaginal orifiee may be dilated, and the edge of the 
hymen may show at the most a scratch produced by the finger nail. The 
hymen is, however, liable to be ruptured by the forcible introduction of a 
stick or finger constituting indecent assault on small girls. 

fioners during exami- 
as -a "sola pith, introduced purposely with a 
my: girls fit’ for: sexual Antercourse (aptoe viris). 
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This is sometimes resorted to by prostitutes. The usual procedure is to 
insert a piece of sola pith as large as the vagina can contain and then to 
make the unfortunate girl sit in a tub of water. The pith acts as a sponge 
tent and dilates the vagina. The size 
of the pith is increased gradually for 
further dilatation. Thus, the hymen is 
often lacerated. 


5. Ulceration from diphtheria 
noma, or other diseases. In such 
cases the whole hymen is destroyed 
leaving a scar only. Sir Bernard 
Spilsbury ? reports a case in which 
destruction of a child’s hymen was 
due to threadworms, and until the 
cause was not known suspicion of foul 
play owas entertained. Persistent 
pruritus in children is likely to lead 
Fig. 137—Intact hymen in a pregnant to injury of the hymen. 


woman ; it had to be ruptured during 6 Cl f Lb . 
 (F hot h lent . ots of menstrua ood 1 passing 
Oe ity Co "Dr. G. B. Sahay.) through. the vagina, but this is highly 


improbable. 


Breasts.—These are firm, elastic and hemi-spherical, with a small un- 
developed nipple surrounded by an areola, which is pink in fair women and 
dark brown in dark women. The breasts become large and flabby by 
frequent handling and sexual intercourse, as well as by masturbation, but 
are not affected by a single act of coitus. , 





PREGNANCY 


In courts of law the question of pregnancy may be disputed under the 
following circumstances :— 


(1) When a woman advances pregnancy as a plea to avoid-:attendance 
in court as a witness in an important trial. It must be mentioned that a 
pregnant woman will be excused attendance in court only if a physician 
certifies to the fact that delivery is imminent or that there is fear of the 
occurrence of serious complication if she were forced to attend court. 


(2) When a condemned woman pleads pregnancy as a bar to hard 
labour or execution. Under section 382 of the Indian Criminal Procedure 
Code, the High Court is the only judicial court which can postpone the 
execution of a sentence of death confirmed by it, or commute it to trans- 
portation for life, after it is satisfied from the Civil Surgeon’s certificate that 
the woman is pregnant. The usual certificate required from the Civil 
Surgeon in such a case is as to whether the woman is “ quick with child” 
or not. In England by the Sentence of Death (Expectant Mothers) Act, 
1931, senten¢e to penal servitude instead of sentence of death is to be passed 
on a woman condemned of an offence punishable with death if she is found 
to be pregnant. The trial jury, without being re-sworn, will have to 
determine the question of pregnancy from the evidence adduced before it 
either on the part of the woman or on the part of the Crown. vo 

(3) When a woman feigns pregnancy soon after her husband’s death™’ 
so as to defraud the rightful heir by producing a supposititious heir to 3m. 

ate, the heir-at-law may apply to the court to order an inquiry ’intes 
allegation. _ 





3. Lancet, May 7, 1932, p.-990. ° 
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(4) When a woman, who has filed a suit in court for breach of promise 
of marriage or for seduction, claims to be pregnant. 


(9) When a woman blackmails a gentleman, and accuses him that she 
is pregnant by him. 


(6) When a widow, or an unmarried woman, or a married woman 


living separate from her husband, has been defamed ‘or libelled to be 
pregnant. 


(7) When a woman alleges that she is pregnant in order to secure 


greater compensation from some person or persons, through whose culpable 
neglect her husband has died. 


(8) When pregnancy is alleged to have been a motive for suicide or 
murder of an unmarried woman or a widow. In such a case the dead body 
has to be examined for the proof of pregnancy. 





ms 


Fig. 138—The typical breasts of a virgin. Fig. 139—The slightly pendulous breasts 
. of a recent] ied woman. 
_ (From a photograph lent kindly by (From a photograph lent kindly by 
Dr. G. B. Sahay.) Dr. G. B. Sahay.) 


SIGNS OF PREGNANCY: 


The signs of pregnancy in the living may be classified as subjective and 
objective signs, 


SUBJECTIVE SIGNS | 


he €anr nnot. . , iS menses. be suspend In.. -A1LSex: , such as 
4 dy a : thy 4 +h . * 
ph ve ‘and. nervous, excitement... Unmarried women 
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1. Cessation of menses. 3. Sympathetic disturbances. 
2. | 4. Quickening © 
y , ‘i May « . a a } 7 a * 
1. Cessation of | s—This is the first of pregnancy, but it 
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without being pregnant may miss their menstrual periods for some time 
after illicit intercourse simply from fear and nervousness. In married 
women an intense-desire for presnancy may stop menstruation for some 
time. Pregnancy may occur in a man who has never menstruated. It 
has already been mentioned that pregnancy has occurred in some cases even 
after the climacteric period. It may also occur in a woman during the 
amenorhhoea of lactation. When a woman suckles her child she does not 
usually menstruate for the first \six months after delivery, but it is quite 
possible for her to be impregnated during this - peti Deeby relates the 
case of a woman who was delivered of a healthy full-term female child on 
February 2, 1929. The child was breast-fed and the mother never men- 


struated. She was again delivered of another fully developed female child 
on December 1, 1929. 


In rare cases menstruation may occur for the first two or three periods 
atter conception until the decidua vera and decidua reflexa are separate, 
They generally adhere to one another about the twelfth week of pregnancy. 


Lastly, a woman may practise deception on the medical jurist by 
denying the stoppage of the monthly course, and imitating the catamenia by 
blood, if she wants to conceal pregnancy. Similarly, she may conceal 
menstruation if she feigns pregnancy. 


2. Morning Sickness.—Nausea or vomiting, usually as a sign of preg- 
nancy, most frequently occurs soon after the woman rises from bed in the 
morning. It commences about the beginning of the second month, and lasts 
generally till the end of the fourth month. It may, however, commence 
soon after conception. It is not a reliable sign, as it may occur in gastrie 
troubles or chronic alcoholism, irrespective of pregnancy. 


3. Sympathetic Disturbances.—Salivation, perverted appetite in the 
form of longings or cravings for very strange and even disgusting articles of 
food, and irritable temper are a few of the conditions which are caused 
reflexly by pregnancy. 


4. Quickening.—The first perception of the foetal movement felt by the 
mother is known as “ quickening”. It is attributed to the uterus coming 
into contact with the abdominal wall, and occurs at any time between 
fourteen and eighteen weeks. When quickening is felt, the woman is said 
to be “quick with child”. The sensation of quickening may be simulated 
by flatulence and peristaltic movements of the intestines, especially in a 
nervous or hysterical woman, who is anxious to have children, although she 
is not pregnant. 


None of the above signs are reliable, and the medical jurist should 
never venture an opinion on these signs alone. 


OBJECTIVE SIGNS 
These are— 


1. Mammary changes. 7. Intermittent uterine 
2. Pigmentation of the skin. contractions. 

3. Changes in the vagina. 8. Foetal peat rane 
4. Changes in the cervix uteri. 10. Festal heart scun ds 
9. Softening and compressibility of 11. Ballottement. " 


the lower segment of the uterus. 19. X-Ray examination. 
6. Enlargement of the abdomen. 13. Biological Test. 








1. Mammary Changes.—From the very commencement of pi 
the breasts become full and tender, and by the second month i 
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to increase in size. The superficial veins are seen more distinct and 
enlarged. The nipples are harder, firmer and more prominent, and the 
areolze surrounding them become wider and darker. By the third month 
a clear, transparent secretion can be squeezed out of the nipples on pressing 
the breasts. This contains colostrum or milk, as pregnancy advances. 
Milk has, however, appeared in the breasts of women who have not been 
pregnant. Jago° reports a case in which a woman, who had never been 
pregnant, had a copious flow of milk from her breasts, and suckled a child 
of another woman. David Krestin® also reports the case of an unmarried 
woman, aged 25 years, with hymen intact, who had enlarged breasts, which 
yielded milk on compression due to enlargement of the Pituitary fossa. 


After the sixth month silvery lines or striz similar to the lines 


albicantes of the abdomen are seen especially in primiparee on account of 
the stretching of the skin. 


All these changes may occur from various uterine and ovarian diseases, 
Sometimes, they also occur independently of pregnancy when women have 
reason to expect it shortly after marriage or after illicit intercourse. 


Rarely, pregnancy may occur without any changes in the breasts, or the 
breasts may even diminish in size after the middle of pregnancy. 


These changes are also of very little diagnostic value after the first 
pregnancy as the areole retain their colour permanently, and the secretion 
of milk from the breasts is more or less permanent, 


2. Pigmentation of the Skin—This is well marked in dark women. The 
abdomen, axille and pubes become darker due to the deposit of pigment, 


and a special dark band (linea nigra) is observed extending from the 
ensiform cartilage to the pubes. 


3. Changes in the Vagina—After the fourth week of pregnancy the 
normal pinkish colour of the mucous membrane of the vagina and vulva 
changes to violéf, deepening to blue, as a result of venous obstruction owing 
to pressure of the gravid uterus. This is known as Jacquemier’s sign, as 
it was first described by him. This sign may, however, be found just before, 
as well as immediately after, menstruation. 


The anterior wall of the vagina is found flattened. This results from 
backward traction by the upward tilted cervix, and has been described by 
Dr. Barnes as a sign of pregnancy. 


When introduced into the vagina the fingers may feel the pulsation of 
the vaginal arteries consequent on the high arterial tension of the pelvis. 


4. Changes in the Cervix Uteri.—From the very first month of preg- 
nancy the cervix which is normally as hard as the tip of the nose begins to 
soften from below upwards, and is felt as soft as the lips. By the fourth 
month this softening can be very well felt by the fingers introduced into the 
vagina. This is a diagnostic sign of pregnancy, and is known as Goodell’s 
sign, though certain morbid conditions, such as acute metritis, hsemato- 
metra, etc. may produce softening of the cervix. 


As softening continues, and involves the whole neck of the uterus, there 
is an apparent shortening of the cervix towards the last months of 
pregnaney. The orifice, instead of being transverse, becomes circular, and 
admits the point of the finger more readily, and to a greater depth. 


9». Softening Compressibility of the Lower Segment of the Uterus. 


—This Se as Hegar s sign, and is elicited by bimanual examination. 
Tt is reg . as a valuable sign of early preenan ' Erom the second to the 
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fifth-month, but it may be found in soft uterine myomata. C. J. Gauss’ 
published in 1920 a modification of Hegar’s sign. The cervix presents in the 
first and second months of pregnancy an abnormal motility. It may easily 
be pushed to either side without entailing a corresponding movement of the 
uterus. This phenomenon is comparatively rare outside of pregnancy. 


6. Enlargement of the Abdomen.—The abdomen begins to enlarge 
gradually after the third month. Upto the first three months the gravid 
uterus remains in the cavity of the pelvis, and about the fourth month rises 
just above the symphysis pubis and comes into contact with the abdominal 
wall. At the end of the fifth month it is midway between the symphysis 
and the umbilicus (naval). At the end of the sixth month it reaches the 
level of the umbilicus, and at the end of the seventh month it is midway 
between the umbilicus and the ensiform cartilage. At the end of the eighth 
month and in the early part of the ninth month it reaches the ensiform 
cartilage or epigastrium. During the last two months the uterus on account 


of its weight does not rise higher, but sinks deeper into the pelvis and tends 
to fall forward. 


The enlargement of the abdomen may occur in ascites, ovarian cysts, 
ovarian and uterine tumours, and phantom tumours. 


7. Intermittent Uterine Contractions—Throughout pregnancy, the 
uterus is subject to alternate contractions and relaxations, but before the 
third month it is difficult to observe them except by a very careful bimanual 
examination. After the fourth month the uterus can be easily felt as 
alternately contracting and relaxing by palpating the abdomen. The period 
of contraction and relaxation is variable, each contraction lasting from one 
to five minutes, and each relaxation from five to twenty minutes. This 
phenomenon is known as Braxton Hick’s sign, and is considered as a 
valuable proof of pregnancy. It is present even when the foetus is dead or 
degenerated. It may sometimes be present in cystic distension of the 
uterus, in large soft uterine myomata or in large intra-uterine polypoid 
growths. 


8. Foetal Movements.—Fcetal movements are felt and seen through the 
abdomen after the sixth month. They may be felt on bimanual examination 
through the vagina at the commencement of the third or fourth month, and 
may be heard on auscultating the abdomen about the middle of the fourth 
month. The foetal parts may also be palpated through the abdominal wall. 
This is a certain sign of pregnancy. 

9. Uterine Souffle.—The uterine souffle is described as a soft, blowing 
murmur, synchronous with the mother’s pulse, and heard towards the end 
of the fourth month on either side of the uterus just above Poupart’s 
ligament. In some cases it may be heard as early as the ninth or tenth 
week. This sign is not infallible, because it may be heard in uterine or 
ovarian tumours. 


10. Feetal Heart Sounds.—The sounds of the fcetal heart constitute 
by far the most important sign of pregnancy. They are usually heard for 
the first time in the course of the fifth month, generallv from the eighteenth 
to the twentieth week, and are compared to the muffled ticks of a watch 
under a pillow. They vary in rate from one hundred and twenty to one 
hundred and sixty per minute, and are not synchronous with the mothet’s 
pulse. They are not heard when the foetus is dead, when there is an 
excessive quantity of liquor amnii or when the abdominal wall is very faé, 


11. Ballottement.—This is the name given to the sensation obser 
moving the foetus about in the liquor amnii. It can be felt intexmg 
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vaginam or externally through the abdominal wall. Ballottement can be 
tried from the fourth to the seventh month, but the test fails if the amniotic 
fluid is scanty. In practised hands it is a sign of great value. 

12. X-Ray Examination—This is useful in the diagnosis of pregnancy 
after the sixteenth week when the centres of ossification have become well 
developed. The X-ray examination is not harmful to mother or feetus, as 
the exposure with the modern apparatus lasts only a few seconds. The 
X-rays are of great assistance particularly in a case of twins where one 
ovum is suspected to be bigger than the other and in cases of suspected 
hydatidiform mole, pregnancy with fibroids, and foetal malformations. 


13. The Biological Test—From the above mentioned signs it is evident 
that before the sixteenth or eighteenth week there are no certain signs from 
which a medical man can give a definite opinion about the existence or 
otherwise of pregnancy. In such a case it is always a safe plan to wait till 
the definite signs develop or to perform a biological test devised by 
Aschheim and Zondek in 1928 for detecting pregnancy in its early stage. 
This test is popularly known as the Aschheim-Zondek test, and is based on 
the fact that in a pregnant woman an abnormal amount of the anterior- 
pituitary-like hormone of the chorionic villi is excreted in the urine, and 
_ that shortly after the puerperium this excessive excretion of the anterior- 

pituitary-like hormone stops. The presence of this hormone can be 
demonstrated by significant developmental changes in the sex organs of 
sexually immature female white mice, when small amounts of a pregnant 
woman’s urine are injected subcutaneously. The ovaries are enlarged. 
The corpora lutea are formed and hzemorrhagic spots occur into the follicles, 


There are often swelling and hyperzemia of the uterus. The technique for 
performing the test is as follows :— 


Five sexually immature female white mice, three to four weeks old, 
and weighing from six to eight grammes, are inoculated twice daily 
for three days with the catheterized morning urine of the suspected case 
of pregnancy in quantities of 0.2 ec, 0.25 cc., 0.3 cc., 0.3 ec., 0.4 cc., and 0.4 cc., 
respectively. One hundred hours after the commencement of the test the 
mice are killed and the ovaries are inspected with a hand lens or with the 
naked eye. A positive reaction is characterized by the presence of corpora 
lutea and hemorrhages into the follicles of the enlarged ovaries. 


If the urine is turbid, it should be filtered and its reaction made slightly 
acid if it is not already so. One drop of tricresol to each 30 cc. of urine 


should be added if the specimen is not to be used at once or if it has to be 
sent by post.® 


The Aschheim-Zondek test gives a positive reaction in 98 to 100 per cent 
of the cases of pregnancy. It is positive as early as ten to fourteen days 
after conception and two days after the first missed menstrual period. It 
remains positive throughout pregnancy and for a period of about seven days 
after the termination of pregnancy or after the death of the foetus. It also 
gives a positive reaction in ectopic gestation, hydatidiform mole, chorion- 
epithelioma, and certain cases of malignant diseases. 

' The Friedman modification of this test can be carried out by injecting 
T"to 10 ec. of the suspected morning urine into the marginal ear vein of a 
virgin female rabbit, 12 to 14 weeks old, and weighing not less than 4 
pounds. Twenty-four to thirty hours later a positive reaction will be 
indicated by the presence of corpora lutea and corpora heemorrhagica in the 
hypertrophied ovaries of the rabbit. There will also be marked injection 
of the uterus and. oviduct. 


he 


-,  & Dharmendra, Ind. Four. Med, Res., July 1931, p. 239. 


SIGNS OF PREGNANCY 299 


The Xenopus test ° or Hogben test may be used when a rapid diagnosis 
of early pregnancy is to be made. One c.cm. of prepared urine from the 
suspected case is injected into the lymph sac of a South African female toad 


(Xenopus levis), and extrusion of ova through the cloaca occurs within 
six to fifteen hours, if pregnancy is present. 


Male frogs and toads may be employed instead of female toads. One 
millilitre of the filtered first morning urine of the suspected case of preg- 
nancy is injected into the dorsal lymph sacs of two male toads. One to four 
hours later cloacal samples of urine are withdrawn from both the toads by 
catheterization, and examined under the low power of a microscope. 
Spermatozoa in large numbers will be found floating on the glass slide, if 
pregnancy is present. It is advisable to collect the toads’ urine at the time 
of injection and to check the absence of spermatozoa. Mohanty and 
Pabrai 1° recommend the injection of 10 millilitres of the patient’s untreated 
urine into the dorsal lymph sacs of three healthy male toads (Bufo Melano- 
stictus Schneid), weighing from 50 to 70 grammes. A positive reaction is 
seen by the presence of spermatozoa in the toads’ samples of urine after half 
to four hours. This test is simple, inexpensive, rapid and highly accurate. 
The same toads can be utilized every ten to twelve days with proper feeding. 


Signs of Pregnancy in the Dead.—In addition to some of the objective 
signs mentioned above, the diagnostic signs of pregnancy which are found 
in the dead body at the post-mortem examination are— 


1. The presence of an ovum or fetus. 
2. Uterine changes. 
3. The corpus luteum. 


1. The Presence of an Ovum or Feetus.—The presence of an impreg- 
nated ovum, foetus or placenta in the uterus after death is positive proof of 
pregnancy. In place of the ovum certain abnormal products of conception, 
such as sanguineous and vesicular moles, may sometimes be present. These 
moles develop so rapidly that the uterus is usually larger than at the 
corresponding period of normal pregnancy, but more frequently it is not 
enlarged beyond its size at the fifth or sixth month of gestation. 


2. Uterme Changes.—As a result of pregnancy the uterus is thickened, 
and increases in size, both in its length and width. The length increases 
from one and-a-half inches to twelve inches, and the width from one and- 
a-half to about nine inches. Its weight at the full term of pregnancy is 
twenty-eight ounces or more. 


The nulliparous uterus weighs about an ounce, and that of the woman 
who has borne children weighs about an ounce and a half. The uterus also 
increases very much in its capacity, being five hundred or more cubic inches 
at its full development. The marks of the attachment of the placenta are 






undergoes a slow retrogressive change, although it is usually well marked : 
at the time of delivery, and may be evident for one or two months -afters;”. 


9. Edward R. Elkan, Brit, Med. Jour, Dec. 17, 1928, p. 1,253; F. A. -Fiv@ie 
Med. Jour., April 15, 1939, p. 766. oC and 
10. Ind. Med. Gaz., Feb. 1950, p. 43. 
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The’ corpus luteum used to be regarded as a positive sign of pregnancy, 
but it has now no forensic value, inasmuch as it is seen as a result of over- 
congestion, as in fibroid tumours and other pathological conditions. It has 
also been found in the ovaries of women who were neither pregnant nor 


menstruating. Moreover, pregnancy has occurred without the formation of 
a corpus luteum. 


DELIVERY 


The cases in which the medical jurist is required to ascertain whether 
a woman has been delivered or not are those of abortion, infanticide, 


concealment of birth, feigned delivery, contested legitimacy, and libel actions 
of disputed chastity. 


SIGNS OF DELIVERY 
These signs are discussed under the following four headings :— 
I. Signs of recent delivery in the living. 
Il. Signs of recent delivery in the dead. 
III. Signs of remote delivery in the living. 
IV. Signs of remote delivery in the dead. 


I. SIGNS OF RECENT DELIVERY IN THE LIVING 
The signs of recent delivery at full term are— 


1. Appearance of General Indisposition—For the first two or three 
days after delivery the woman wears a languished look with the sunken eyes 
having a dusky pigmentation about the lower eyelids, and has a slight 
increase in the pulse and temperature. These signs may be absent in strong 
women, or may be found in any other illness or at the time of the monthly 
course. The intermittent contractions of the uterus are usually present for 


the first four or five days. These are termed after-pains when they are 
vigorous and painful. 


2. Breasts.—The breasts are full, firm, knotty and enlarged, and contain 
calostrum or milk. The areolz are dark and the nipples turgid. 


3. Abdomen.—The abdomen is slightly full, but more often lax and 
flabby. The skin is wrinkled and shows the linez albicantes, which are 
pinkish in the beginning, but subsequently become white in colour. 


4. Uterus.—Just after delivery the uterus relaxes, and may be felt as a 
flabby mass extending to the umbilicus a few hours after delivery. It then 
diminishes in size, and is felt like a hard cricket ball for about two or three 
days in the lower part of the abdomen above the symphysis pubis, but its 


fundus can be felt just above or behind the symphysis pubis up to the 
fourteenth day. 


5. Wagina.—The labia are tender, swollen and bruised or lacerated. 
‘The vagina is smooth, relaxed and dilated, and may show recent tears. The 
fourchette is usually ruptured, and the perinseum is sometimes lacerated. 


6. Cervix.—The cervix is soft and patulous, and its edges are torn or 
lacerated transversely. The internal os begins to close during the first 
twenty-four hours. The external os is soft -and patent, admitting two 


fingers for a few days. It admits with difficulty one finger at the end of a 
week, and closes in two weeks. 


‘tT. Loehia.—The  lochia is a discharge from the uterus and vagina, 
Jasting for the first two or three weeks after delivery. It has a peculiar, 
sour disagreeable odour. During the first three or four days the discharge 
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is bright red (lochia rubra) consisting of pure blood mixed with large clots. 
It becomes serous and paler in colour (lochia serosa) during the next four 
days. About the ninth day the colour becomes yellowish-grey or slightly 
greenish (lochia alba or green water), and gradually diminishes in quantity, 
till it disappears altogether from the second to the third week. 


From the above signs taken collectively it will scarcely be difficult to 
diagnose a case of recent delivery for the first fourteen days after parturi- 
tion. These signs are more characteristic of a full-term delivery than of a 
premature one. They are likely to disappear within a week or ten days or 
even at an earlier date in a strong and vigorous woman, especially if she 
happens to be a multipara. 


Il. SIGNS OF RECENT DELIVERY IN THE DEAD 


The diagnosis of recent delivery in the dead hardly presents any 
difficulty. In addition to the signs described above, the uterus is found 
flabby and nine to twelve inches long, containing large clots of blood, and 
its inner surface is lined by the decidua if necropsy is held on the body of a 
woman who has died soon after delivery. The uterus in course of time 
becomes more and more contracted. In the first two or three days after 
a full-term delivery it is about seven inches long and four inches broad. At 
the end of a week it is between five or six inches long and about an inch 
thick. At the end of a fortnight it hardly exceeds five inches in length, and 
returns to the normal size in about six weeks. Soon after delivery the 
uterus weighs about twenty-eight ounces, twelve ounces at the end of a 
week or ten days and about one and a half ounces by the end of a month. 


The site of the placental attachment is of a dark colour. The openings 
of its vessels are well marked, and recognizable for two or three months. 


The ovaries and the Fallopian tubes are usually congested, but may 
become normal in a few days. A large corpus luteum is usually found in 
one of the ovaries. 


Il. SIGNS OF REMOTE DELIVERY IN THE LIVING 


1. Abdomen.—The abdominal wall is relaxed, and marked with white 
silvery streaks, called the lineze albicantes, which result from overdistension. 
These lines also occur from ascites, ovarian tumours, etc. 


2. Breasts——These are soft and pendulous, marked with lineze albi- 
eantes. The areolz are dark. The nipples are prominent and larger than 
usual, unless the woman has not suckled her child. 


. .3. Vagina—The labia are more or less separated from each other. The 

vagina is somewhat capacious, its rugee are absent, and its walls are 
relaxed, especially in a multiparous woman. The fourchette and posterior 
commissure are destroyed, and the perinzeum may be found ruptured. The 
hymen is absent, or may be seen as separate nodules in the form of 
caruncule myrtiformes. 


4. Cervix.—The cervix is cleft transversely with ragged and irregular 
margins. The os is wider. . 


. Most of the above signs may possibly be simulated by the passage ‘of. ay. 
large fibroid tumour per vaginam. Again, most of these signs: aay." 
disappear in a woman who had had only one delivery short of the f 
several years ago, and it is possible for the vagina and uterus. 
normal appearances as observed in a nulliparous woman. Ths 






302 MEDICAL JURISPRUDENCE 


cases no trace of a previous delivery may be found even on women who 


have borne several children. 





Fig. 140—The pendulous breasts with prominent and large nipples of a woman 
who has had five children. 


(From a photograph lent kindly by Dr. G. B. Sahay.) 


Montgomery 11 reports a case in which he examined a lady who had borne five 
children and nursed three of them. He found that “her breasts were small, but neither 
flaccid nor pendulous; the nipple short, with not the least shade of brown colour in 
the areole, which exhibited only the delicate rose colour so often observed in that part 
of the virgin breast; there were neither lines nor spots of any kind on the abdomen; 
the os uteri was small-and natural, the vagina contracted and the fourchette perfectly 
entire”, This lady used to be delivered at the eighth month of her pregnancy. 


ova 


IV. SIGNS OF REMOTE DELIVERY IN THE DEAD 


- In the dead body of a woman who has borne children, the uterus is 
larger, thicker and heavier than the nulliparous uterus. The walls are 
concave from inside, forming a wider and rounded cavity, while the walls 
of a nulliparous uterus are convex on the inner aspect, and form a cavity 
which is smaller in capacity and triangular in shape. The top of its fundus, 
as seen from the front or from the back, is convex and on a higher. level 
than the line of the broad ligaments. The cervix is irregular in form and 
shortened, and its edges show cicatrices on account of previous tears and 
lacerations caused during delivery. The external os is enlarged, irregular 
and patulous so as to admit the tip of the finger, and the internal os is not 
so well defined as in the virgin or nulliparous: woman. It must be remem- 
bered that the uterus undergoes ‘atrophy in old age. — 
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CHAPTER XV 


LEGITIMACY 


According to the law of England, a child born during lawful marriage 
(wedlock) or within a competent time after the dissolution of such marriage 
or after the death of the husband is presumed to be a legitimate child of the 
husband, unless it is proved that the husband was impotent, or that the 
husband and the wife had no sexual access to each other at a time when 
eonception could have taken place. Under section 112 of the Indian 
Evidence Act (vide Appendix II) there is a presumption in favour of 
legitimacy of a child born during the continuance of a valid marriage 
between his mother and any man, or within two hundred and eighty days 
after its dissolution, the mother remaining unmarried, and the presumption 
can only be rebutted if it is shown by competent evidence that the parties 
to the marriage had no access?! to each other at any time when the child 
could have been begotten. In England the presumption of legitimacy may 
be rebutted by proof of the impotence or sterility of the husband, but there 
is nothing specific on this point in the Indian law. 

An illegitimate or bastard child is one which is born out of wedlock or 
not within a competent time after the cessation of the relationship of man 
and wife or born within wedlock when procreation by the husband is not 
possible. By the law of Scotland and by the Legitimacy Act of England 
amended in 1926, an illegitimate child becomes legitimate by the subsequent 
marriage of the parents, and inherits the property of its father. 

The question of legitimacy may arise in the following cases :— 

1. Inheritance——A legitimate child born during lawful wedlock can 
inherit the property of its father. According to the law of England a 
monster, which has not the shape of mankind, is incapable of inheriting, but 
there is nothing specific on this ‘point in the Indian Law. 


A monster generally does not live after it is born, but double monsters 
of the varieties of the Siamese twins may live to adult age. They are united 
mostly in the umbilical region or at the pelvis, and have some organs 
common to both. 


2. Tenancy by Courtesy of England.—If a man marries a woman who 
owns estates, and has by her a child born alive, he shall, for his lifetime, 
become the tenant of the estates by the Courtesy of England after the death 
of his wife, but the child should be born during lawful wedlock. Thus, the 
husband cannot have any interest in the estates, if the child was delivered 
alive by Caesarian section after the mother’s death, though such a child is 
regarded as a legitimate child. If she has had no child born alive, her 
estates pass to her next heir-at-law at her death. 


The law of tenancy by courtesy is not tenable in India, for section 20 of 
the Indian Succession Act (Act XXXIX of 1925) as amended upto 1932 
enacts that no person shall, by marriage, acquire any interest in the property 
of the person whom he or she marries or become incapable of doing any act 
in respect of his or her own property which he or she could have done if 
unmarried, but this section is not made applicable to a marriage contracted 
before the first day of January 1866, nor shall it affect any marriage 
between the parties, one or both of whom professed, at the time of such 
marriage, the Hindu, Muhamadan, Buddhist, Sikh or Jain religion , 


It may also be mentioned that by the Administration of Estates A t,. 
1926, the old law as to inheritance and succession to property in Eng anid: 
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(for instance, heirship and tenancy by the courtesy) was abolished ang 


replaced by a simple code for the devolution of property upon the death of 
a person intestate. 


3. Affiliation Cases.—These are the cases which are brought before 
a court for fixing the paternity of an illegitimate child upon a certain 
individual, as he is bound, under section 488 of the Indian Criminal Proce- 
dure Code, to support his illegitimate child which is unable to maintain 
itself irrespective of age? A Magistrate of the first class may make a 
monthly allowance of any sum not exceeding fifty rupees on the whole for 
the maintenance of such child. In determining the amount of maintenance, 


luxury is not to be taken into consideration but only the necessaries of life 
viz. food, clothing and lodging. ; 





Fig. 141—A double-headed monster: Front view showing the relation of the heads 
to the body. 
(From. « photograph lent kindly by Dr. H. S. Mehta.) 
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. 4. Supposititious Children.—A supposititious child means a fictitious 
child. A woman may substitute a living male child for a dead child or a 
living female child born of her, or may feign pregnancy, as well as delivery 
and subsequently produce a living child as her own, when she wants to 
extort money or to divert succession to property. Such cases occur when 
succession to large estates is involved or when money is to be extorted by 
blackmail. 


In 1922, a case occurred at Ahmedabad, where a young widow abducted, with the 
help of a nurse, from the Victoria Jubilee Hospital, a newly-born child which she passed. 
off as her own alleging that it had been born after her husband’s death (posthumous 
child), and pretended delivery while in fact she had had none. In October 1923, a 
Bhatia widow * of Bombay was sentenced to one year’s simple imprisonment and a fine 
of Rs. 2,000 for having tried with the help of two accomplices, to conceal the fact of 
her giving birth to female twins soon after her husband’s death by substituting a male 
child and claiming a share in the property of her husband. The two accomplices were 
also sentenced to various terms of imprisonment. 


MEDICO-LEGAL POINTS 
The medico-legal points that have to be investigated in these cases are— 


1. The average duration of pregnancy. 

2. The maximum period of pregnancy. 

3. The minimum period of pregnancy and the viability of a.child. 
4. Superfecundation. 

». Superfcetation, 

6. Paternity. 

1 


. The Average Duration of Pregnancy.—By the average duration 
of pregnancy is meant the petiod that ordinarily elapses between conception 
and delivery. The circumstances taken into consideration in estimating 
this period are the date of conception from a single coitus and the arrest of 
menstruation. But neither of these is reliable; a single coitus does not fix 
the date of conception, but merely the date of insemination. Modern 
observers agree that spermatozoa retain their activity in the vagina for two 
to three days at the most, and are capable of surviving in the cervical canal, 
uterine cavity and Fallopian tube for four to five days or’ slightly longer. 
Flowever, conception usually occurs two to three days after coitus, as 
spermatozoa are capable of retaining their power of fertilization for about 
that period. They lose their power of fertilization long before their motility 
disappears. 

The exact time of conception during the intermenstrual period is not 
known. It is generally assumed that ovulation occurs about fourteen days 
before the commencement of the ensuing menstrual period, and the ovum 
(egg-cell) probably perishes in a day or two after it is shed unless fertilized. 
Hence fertilization may occur, if a spermatozoon is ready to unite with the 
egg-cell in the Fallopian tube about this period. 


From the above points it is quite clear that the actual duration of 
pregnancy in the female is not known; however, the average period 
calculated from experience is-two hundred- and eighty days, or forty weeks, 
or ten lunar months. This is equivalent to ten times the normal inter- 
menstrual period which is usually twenty-eight days. It has been observed 
that in women whose intermenstrual period is shorter than the usual time 
pregnancy has terminated at the eighth or ninth lunar month or even earlier, 
the ‘child having attained full development. Sidney H. Waddy* describes’ 
a case in which a~woman, aged 30 years, gave birth to a full-time daughters 
after gestation of 210 days—ten times three weeks—which was her nérmal-. 


x ne 
r mae iP: 
. 











3. Leader, Oct. 20, 1923. 
4. Brit. Med. Jour., Jan. 14, 1928, p 75 - 
20 


306 MEDICAL JURISPRUDENCE 


intermenstrual period. The child cried lustily at birth, had a good crop of 
hair, was well coated with vernix caseosa, measured twenty inches in length, 
and weighed seven pounds. The finger and toe nails were fully developed 
and the child sucked vigorously on being put to the breast. 


2. The Maximum Period of Pregnancy.—Sometimes, cases of disputed 
legitimacy arise in which it is necessary to determine how long gestation 
may be prolonged. In In¢ia, England and the United States of America the 
law does not lay down any fixed limit of gestation. Each case is decided on 
its own merits. J. K. Mohanty® of Angul of the district of Cuttack reports 
the case of a Hindu woman, aged 36 years, who was delivered of a male 
child after a period of gestation of 315 days reckoned from the first day of 
her last menstrual period and nearly 300 days calculated from the probable 
day of ovulation or fertilization. The child was 22 inches long and weighed 
9 pounds 6 ounces. The centres of ossification were visible in the upper 
epiphyses of the tibia and humerus in addition to that in the lower epiphysis 
of the femur. Dr. Phillips® reports the case of a young unmarried girl in 
whom gestation lasted 324 days after the cessation of her last menstruation 
and 311 days after the date of coitus. A case’ is also recorded where a 
healthy male child was delivered on the 315th day after the last date of 
intercourse. The husband had been killed on the same day, and compen- 
sation was claimed for the child. As there was no reason for doubting the 
chastity of the mother, the court entered judgment for the child, thus 
recognizing the possibility of a pregnancy of 320 days dating from the first 
day of the last menstrual period. In the divorce case § of Gaskill v. Gaskill, 
the Lord Chancellor accepted 331 days as a period of protracted gestation. 
During the trial Eden said in his evidence that in cases of such prolonged 
pregnancy the child would be much above the average weight and dimen- 
sions at the time of birth. He cited six cases accepted as authentic in which 
the calculated period of gestation lay between 331 and 336 days, and the 
weights of the children varied from 12? to 134 pounds.® But in this 
particular case the child was not weighed or measured. Four more cases 
of abnormally long periods of gestation have been reported. In one case? 
pregnancy lasted 352 days calculated from the last menstrual period and 
probably 344 days from the coitus which resulted in the conception. In the 
second case a primiparous woman, 27 years old, was delivered of a well- 
developed girl on the 343rd day after her last menstrual period. The girl 
was considerably larger than the normal child, was 50 cm. long and weighed 
5,000 grammes. In the third’ and fourth? cases children born 346 and 
349 days after the last dates on which the couples actually cohabited were 
proved to be legitimate children. From very careful investigations carried 
out on 15,629 births, McKeown and Gibson?‘ have found that the longest 
periods of gestation were 319, 320, 321, 325 and 328 days. In two cases the 
period of gestation was reliably thought to be 339 and 359 days respectively. 
They also conclude that, for medico-legal purposes, a period of 354 days from 
coitus to the birth is not impossible. On the other hand, the House of 
Lords by a majority allowed the appeal of the husband, who brought a 
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divorce suit on the ground that a baby born 360 days after the possible date 
of conception was not his child.’° 


eme Court, special terms, Queens County, New _York, a 
husbend’s petites for divorce for adultery on the basis of his wife’s abnor- 
mally long pregnancy was dismissed, the finding being that, although 355 
days elapsed between coition and parturition, there was medical evidence 
that the head of the foetus was engaged for 68 days before delivery. 


Minimum Period of Pregnancy and the Viability of a Child. — 
In ease of disputed legitimacy, when a child is born within a short time 
after marriage, or within a short time of the husband and wite living 
together after some years’ separation, an important question that is raised 
is whether it is possible for a fully developed child to be born before the 
termination of the usual period of gestation. This question can be answered 
by determining the intra-uterine age of the fcetus from its length, weight 
and other characteristics, and in most of these cases it will be found that the 
foetus is not full term, and yet it is capable of living. The question, there- 
fore, resolves itself into another, viz. what is the shortest period of gestation 
at which a viable child can be born ? 


Children born at ‘or after two hundred and ten days or seven calendar 
months of uterine life are viable, ie. are born alive and are capable of being 
reared. Hubbard ™ records a case where an infant born at the beginning 
of the seventh month of pregnancy weighed only 15 ounces, and at the age 
of six weeks was in good health and weighed 322 ounces. It was fed on 
breast milk from a bottle with one feed daily directly from the breast. 
Children born after six calendar months or one hundred and eighty days 
of uterine life may be viable and capable of continuing an independent life 
apart from their mothers. Houlihan 18 reports the case of a primipara, who 
was delivered of a premature, living male infant on July 29, 1932, after 
63 months of gestation. At birth the infant was 14 inches long and weighed 
23% ounces. At the end of 12 weeks it weighed 90% ounces. Fakim 9 also 
reports a case where a woman, aged 31 years, was delivered of a female 
child, weighing 1 Ib. after 26 weeks of pregnancy. After a few days the 
child was 13 inches long. An X-ray examination of the child on the 18th 
day after birth showed the presence of the ossification centres of the 
calcaneus and astragalus. The centres of ossification for the lower epiphysis 
of the femur and the upper epiphysis of the tibia had not appeared at that 
time. The centre of ossification was present in the lower epiphysis of the 
femur on the eighty-first day after birth. Five months and a half after 
birth the child weighed 6 Ib. 12 ozs. Cases have also been reported, where 
infants born after still shorter periods of intra-uterine life have survived 
and grown.up. In the case®® of Clark v. Clark, the President of the 
Divorce Court held that a child born after 174 days of intra-uterine life was 
able to live and was a legitimate child. At birth the child weighed 2% 
pounds. In rare cases, children born in the fifth calendar month or even 
as early as the fourth month may survive for a short time, but they can 
never be conceived as having reached the period of viability. Richard 
H. Hunter *! describes the case of a foetus of 5 months of intra-uterine life 


who lived for 18 hours after birth. It was 30 cm. long and weighed 512 
grammes, 


15. Brit. Med. Jour., Dec. 23, 1950, p. 1451. 
16. Jour. Amer. Med. Assoc., Feb. 1, 1947, Vol. 133, p. 347. 


17. Brit. Med. Jour., Vol. U, 1928, pp. 878 and 1076. 
18. Practitioner, May 1933, »v. 608. 

19. Brit. Med. Jour.. Aug. 19, 1950, p. 445, 

2). Lancet, March 11, 1839, p. 593. 

21. Brit. Med. Jour., May 27, 1933, p. 919. 
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4. Superfecundation.—By superfecundation is meant the fertilization 
of two ova of the same period of ovulation by two separate acts of coitus 
committed at short intervals. This occurrence is possible, but it is difficult 
to prove in human beings, since both fertilized ova develop as twins and go 
to full term at about the same period. A law suit?’ about the paternity of 
twins is reported, where it was contended on the basis of blood group tests 
that the defendant could not have been the father of one of the twins, that 
is, the twins must have had two fathers, and this, in turn, would prove the 
possibility of superfecundation in human beings. 


5. Superfcetation.—By superfcetation is meant the impregnation of an 
ovum belonging to a subsequent period of ovulation after the ovum 
discharged from a previous ovulation has been developing for a month or 
more. The occurrence of superfcetation is possible, though rare, inasmuch 
as ovulation may take place especially during the first three months of 
gestation until the decidua vera comes into apposition with the decidua 
reflexa and the decidual cavity is obliterated. Its occurrence in a bipartite 
or double uterus is certainly probable. The result of superfcetation would 
be the birth at the same time of two fcetuses showing different stages of 
development, or the birth of two fully developed foetuses at different periods 
varying from one to three months. 


The following case recorded by Tyler Smith** conclusively proves the 
occurrence of superfcetation :— 


A young married weman, pregnant for the first time, miscarried at the end of the 
fifth month, and some hours afterwards a small clot was discharged enclosing a perfectly 
healthy ovum of about one month. There were no signs of double uterus in this case. 
The patient had menstruated regularly during the period that she had been pregnant. 


John M. Maury 24 reports that at the post-mortem examination on the body of a 
coloured woman, aged 35 years, who died from pulmonary tuberculosis, the uterus 
contained a well-formed foetus of thirteen or fourteen weeks, and a much smaller 
embryo of six weeks was found in the left Fallopian tube. 


Sussi 25 also reports a case of superfcetation. A primipara, aged 32, gave birth to 
a full-term boy and twenty minutes later to a living female foetus of about the sixth 
foetal month. There was a great difference in the sizes and in weights of the fcetuses, 
the ratio being 7: 1 and there was also a considerable difference in the two placentas. 


A case 26 is mentioned in which a female labourer from Mangalore gave birth to a 
child on December 22, 1948, and after an interval of 18 days she was delivered of another 
child. The lady doctor who attended her stated that this was due to the fact that the 
woman had a double uterus. 


_ Bhagwat27 describes a case of a seven-para woman, who gave birth to a child 
in the seventh month of the pregnancy. The child died on the second day. After about 
twenty-six days she was delivered of a second child, which weighed 34 Ibs. It cried 
well at the time of delivery, and took to feeds normally. It was alive till twelve days, 
until she was discharged from the hospital. On examination, it was found that this was 
a result of a bicornuate uterus, All the other deliveries were normal. 


Cases of supposed superfcetation may, however, be explained in other 
ways. If twins are born together of apparently very unequal development, 
this may be due simply to one of the twins having failed to obtain an equal 
_ share of nutriment during intra-uterine life. If the less developed foetus is 





“9H” Heberer, Deutsche Medizinische Wochenschrift, Stuttgart, April 8, 1949, p. 417. 
23. Man. of Obstetr., p. 172. 
2A. Jour. Amer. Med. Assoc., Jan. 10, 1925, p. 139. ; 
25. Medizinische Klinik, Berlin, Oct. 11, 1935, p. 1984; Jour. Amer. Med. Assoc., Nov. 
30, 1935, p. E814. 
26. Sunday News of India, May 21, 1950. - 
2h. Jowr. Indian Medical Assoe., May 1953, p. 330. 


koe 


MEDICO-LEGAL POINTS 309 


not alive, it is almost certain that it is simply a case of blighted ovum 
retained without decomposition. 


6, Paternity—In questions of illegitimacy, the paternity of a child may 
be determined from the blood grouping test and from the resemblance of 
its features, colour, voice, manner, etc, to those of the alleged father, 
Diseases or deformities may be transmitted from parent to offspring, and 
may serve as an important piece of evidence. 


It is an accepted fact that where a woman marries a second time her 
children may not resemble their father but the first husband of their mother. 
Again, children may not resemble their parents at all and, therefore, the 
absence of likeness of features or of transmitted peculiarities does not 
disprove paternity nor prove illegitimacy. Moreover, cases of atavism occur 
in which the child does not resemble its parents, but resembles its grand- 
parents, 


CHAPTER XVI 
SEXUAL OFFENCES 


Under the heading, “sexual offences”, may be described rape, incest 
and unnatural offences including certain abnormal sexual perversions. 


RAPE 


Definition.-Rape is defined as the unlawful and carnal knowledge by 
a man of his wife under the age of fifteen years or of any other woman 
under the age of sixteen years, or above that age against her will, without 
her consent, with her consent, when her consent has been obtained by 
putting her in fear of death or of hurt, or with her consent, when the man 
knows that he is not her husband, and that her consent is given because she 
believes that he is another man to whom she is or believes herself to be 
lawfully married. ' section 375 of the Indian Penal Code as amended under 
the Indian Penal Code and the Code of Criminal Procedure (Amendment) 
Act (India Act No. XLII), 1949, refers to the offence of rape, for which the 
accused shall be punished under section 376 with transportation for life, or 
with imprisonment of either description for a term which may extend to 
ten years, and shall also be liable to fine, unless the woman raped is his own 
wife and is not under twelve years of age, in which case he shall be punished 
with imprisonment of either description for a term which may extend to 
two years or with fine or with both (vide Appendix IV). 


It must be mentioned that no court in India shall take cognizance of an 
offence under section 376 of the Indian Penal Code, where such offence 


consists of sexual intercourse by a man with his own wile, the wife being 
under fifteen years of age, 


(i) if more than one year has elapsed from the date of the commission 
“of the offence, 


(i) in the case of any marriage which has taken place before the Indian 
Penal Code and the Criminal Procedure (Amendment) Act, 1949, 


of age on 
the date fe ie marriage (vide new section 198A in Act V of 1898, 





CeCOCUD issi semen or. even an attempt 
at penetration is quite sufficient for the purposes of the law. It js, therefore, 


ite possible to commit legally the offence of ‘rape without producing any 
1 offi vention ee ny Seminal stains. Ip. such a case the 





RAPE 3iL 


modesty of a Hindu or a Mahomedan woman, but not a European.t Where 
a teacher took indecent liberties with a female student, it was held that he 
was guilty of assault, though she did not resist.2 Making a female patient 
strip naked under the pretence that the accused, a medical man, could not 
otherwise judge of her illness was held to be an assault. 

The ingredients which are essential for proving a charge of rape are the 
accomplishment of the act with force, resistance and absence of consent if 
the woman happens to be of or above the age of consent, viz. sixteen years. 

esistance offered by the woman was upto 


It is necessary to prove that the 1 : 
her utmost capability, and that every means, such as shouting, crying, . 


biting, beating, etc. had been tried to prevent the successful commission of 
the act. The act is regarded as rape, if it is accomplished after the woman 


had yielded from fear, duress or complete exhaustion. 

Consent.— According to the law of India a woman of and above the age 
of sixteen years is capable of giving consent to an act of sexual intercourse, 
but the consent must be free and voluntary and given while she is in full 
possession of her faculties. It should also have been obtained prior to the 
act. It is no defence that the consent was given after the sexual connection. 
Tt is also no excuse that the woman was a prostitute, for like any other 
woman she is entitled to the protection of the law and may not be forced. _ 


The consent of the woman is invalid, if it is obtained by threat of... 


physical injury or of death or by misrepresentation of facts, or if it is: 
obtained from the woman, who, from unsoundness of mind or intoxication, %, 
is unable to understand the nature and consequences of the act to which 








gives her consent.* 
in section 375, IP.C., is that a husband 


The only exception specified 
cannot be charged with rape against his own wife of, and above, the age of 
fifteen years, even though the act be committed against her will or without 


her consent, as she cannot retract the consent which she is supposed to have 
given at the time of marriage. But a husband has no right to enjoy his 
wife’s person without regard to question of safety to her.» A husband can, 
however, be guilty of abetment, if he assists another man to commit rape 
on his wife. 

Age of the Male—The law of England presumes that a boy under 
fourteen years of age is sexually impotent, and is, therefore, incapable of 
committing rape. This presumption cannot be rebutted by evidence as to 
his physical éapacity, but he may be convicted of an indecent assault under . 


the Criminal Law Amendment Act, 1885. The law of India does not 
presume any such limit of age under which a boy is considered physically 
incapable of committing rape. In 2 charge of rape brought against a boy 
the court decides the question of his potency from evidence in the case and 
is guided by sections $2 and 33_of the Indian Penal Code in awarding 
punishment. A ease occurred at Poona in July 1923, where a Chamar boy, 
aged ten years, was charged with an offence of rape on a European girl, 
aged seven years. The Cantonment Magistrate found the accused guilty, 
and sentenced him to two years Figorous imprisonment, ordering that the .. 


accused be sent to the Dharwar Juvenile Jail. a> 
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Old men are known to have committed rape on small girls. A man of 
60 years beckoned to a girl of seven or eight years and took her into a 
small room where he committed rape. She cried but he threatened to kill 
her with a knife in case she disclosed the secret. He also communicated to 
her the venereal disease from which he was suffering. He was sentenced to 
four years’ imprisonment by the Magistrate of Amritsar. In his annual 
report for the year 1949, the Chemical Examiner, Bengal, mentions a case 
in which a man, aged 50 years, committed rape on a girl, aged 6 years. He 
detected spermatozoa in the vaginal swab and in the urethral smears of the 
male. 


Age of Victim—No age is safe from rape. Chevers” records a case 
where a wretch was sentenced at Delhi to twenty years’ imprisonment for 
rape committed on a woman of seventy years. In his annual report for the 
year 1949, the Chemical Examiner of Bengal describes a case of rape com- 
mitted on an old woman, 60 years old, resident of Gaya. However, it is 
comparatively easy for lusty brutes to commit rape on children, as they are 
ignorant of the world and are unable to offer resistance. In India, as in 
other countries, rape on children is common owing to the superstitious belief 
that gonorrhcea and syphilis are cured by sexual intercourse with a virgin. 
The younger a girl the greater is the probability of her being a virgin. To 
these may be added the cause of retaliation on the part of parents on account 
of previous enmity as a motive for rape on children. A case came under 
wiy observation at Agra, where a man committed rape on a girl of eight 
years, the daughter of his mistress, with whom he had had a quarrel. He 
imfected the girl with syphilis. A case® occurred in Banda District, where 
an old man of nearly 55 years of age ravished a girl of 14 years by way of 
revenge, because he harboured a grudge against the girl’s father and uncle 
as they treated him as an outcast and refused to dine with him. 


The following table gives the age at which rape was committed in one 
hundred and thirty-four cases examined by me at Lucknow :— 





Fen 


From 2 to4 years old we eee ec cece es 3 
From 5 to9 years old kee cece cece cca 40 
From 10 to 14 years old ok eee cee 68 
From 15 to 20 years old owe. eee eee 22 
30 years old ceca ccccccccccccacee 1 

Total 134 


EXAMINATION OF THE VICTIM 


The female on whom rape is alleged to have been committed should be 
allowed to give her own account of the act without any questions being put 
to her. She should never be examined without her written consent taken 
in the presence of a witness if she is of and over twelve years of age and is 
capable of understanding the nature and the implication of the examination, 
or without the tien consent of her parent or guardian, if she is a child 
under twelve years of age or a feeble-minded person (vide sec. 90, LP.C., 
Appendix IV}. The examination of a female without her consent is 
regarded in law as an assault. It must be remembered that the Police or 
Court has no power of compelling a woman to submit the private parts of 
her person to the examination of a medical practitioner, male or female. In 
a case * where Gopal and two others were prosecuted for abduction of one 
Narmdkuvar, the ‘Sessions Judge of Ahmedabad held that force cannot be 
used by the Magish ate of his subordinate in the medical examination of the 
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An attempt at undressing the woman shculd never be made, but she 
should be requested to undress herself. The exact time of the examination, 
and the date and month of the year should be mentioned, and then the 
examination proper should be commenced in the following order :— 


1. Clothes——Ifthe clothes are the same as those worn at the time of the 
occurrence of rape, they should be carefully examined for the presence of 


blood or seminal stains, and whether these are on the front or on the back | 


of the garments. Usually seminal stains are on the front of the clothes and 
those of the blood are on the back, but no arbitrary rule can be laid down. 
It should also be noted, if the clothes have been torn or soiled with mud. lf 


there are any marks of suspicious stains, the clothes should be preserved 


with a view to forwarding them to the Chemical Examiner. 


2. Marks of Violence on the Body.—The body, especially the face, chest, 
lower part of abdomen, limbs and back, should be examined for marks of 
violence, such as scratches and bruises, as a result of struggle. I£ present, 
they should be carefully described as regards their appearance, extent, 
situation and probable duration. Such marks are more likely to be found 
on the bodies of grown-up women who are able to resist than on the bodies 
of children who are incapable of offering any resistance. To substantiate 
false charges, marks of violence are sometimes self-inflicted. I saw a young 
woman of twenty years alleged to have been raped by a man. She had 
several marks simulating scratches made with a kankar on the forearz 
the chest, which could be wiped off by rubbing them with a pieceset 
cotton-wool. “a oh 

{n_addition to these marks, the female may experience difficdilt 
walking and pain, in micturition or defzecation. 

3. The Genitals——Io examine the genitals for the evidence of rape the 
female should be kept in the lithotomy or knee-chest position in good light 
and the thighs should be well separated. In_ children the separation of the 
thighs is very painful, and it may, therefore, be necessary to apply cocaine 
solution to the parts, or to administer an anzesthetic. 

During the examination the folowing points may be noted :— 


1. In grown-up females, if the pubic hairs are found matted due to the 
presence of semen, they should be cut-off with a pair of scissors and 
examined for the presence of spermatozoa, if possible, or they should be 
preserved to be forwarded to the Chemical Examiner. 


Rried seminal stains found on the external genitals and thighs should be 
carefully scraped by means of a clean, blunt knife, and preserved for subse- 


quent examination. 


2. Recently effused or dried blood may be found upon the genital 
organs or in the neighbourhood, and in recent cases there may be bleeding 
from the vagina, which is usually very slight, unless there is some injury 
to the vagina itself. It should not be forgotten that the bleeding may be 
due to menstruation, which is possible to be induced by sexual intercourse. 


3. Bruising and laceration of the external genitals may be present with 
redness, swelling and inflammation. 


4, In nubile virgins the hymen, as a result of complete sexual inter- 
course, is tisually lacerated, having one or more radiate tears, the edges. of 
which are red, swollen and painful, and bleed on touching, if exam a 
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In cases where the hymen is intact and not lacerated, it is necessary to 
note the distensibility of the vaginal orifice. The_ possibility of sexual 
intercourse having taken place without rupturing the hymen may he 
inferred, if the vaginal orifice is big enough to admit easily the passage of 
two fingers. In_virgins under fourteen years of age the vaginal orifice is 
so small that it will hardly allow the passage of the little finger through the 
hymen. 


The fourchette and posterior commissure are not usually injured in 
cases of rape, but they may be torn, if the violence used is very great indeed. 
The amount of injury to the hymen and genital canal depends upon the 
degree of disproportion between the genital organs of both parties and the 
violence used on the female. 


In small children the hymen, being situated high up in the canal, is not 
usually ruptured, but may become red and congested along with the inflam- 
mation and bruising of the labia, or, if considerable violence is used, there 
is often laceration of the fourchette and perinzeum. 


In grown-up married women accustomed to sexual intercourse, marks 
of violénce, such as bruises, scratches, etc., may be found on the external 
genitals, perinzeum, abdomen, chest, back, limbs, neck and face. 


5. The mucous secretion of the vagina should be obtained by intro- 
ducing a glass rod or pipette; an ink pipette used for filling a stylographic 
pen will do very well e_ secretion should then be examined for the 
presence of spermatozoa, which is a positive sign of rape in the case of 
ehildren and grown-up virgins. In grown-up married women it does not 
necessarily indicate rape, but it proves the occurrence of a previous sexual 
intercourse. 

6. Signs of Infection of Gonorrhea or Syphilis—A_muco-purulent 
er purulent discharge of a greenish-yellow colour from the vagina and 
soiling the linen may be due to gonorrheeal infection or may arise from local 
irritative causes, such as uncleanliness, masturbation, threadworms, leucor- 
rhoea or protozoal infection, such as Trichomonas vaginalis, and from 
Sccontial that a thin film from the discharge shocld be tit om ion? tees 
essenti t a thi om the dis 0 “put on two or fliree 
Glass slides, stained by Gram’s method and examined under_the high power 
of a microscope for the presence of gonocotci (eausative agents of 
gonorrheea) which are kidney- or bean-shaped, im ular, Gram-negative 
diplocecci before a definite opinion is given. In the case of a negative result 

decisive opinion must not be given unless the films from the. discharge 
examined on at least three successive occasions with, intervals of one 
week, for in the later stages of the disease the gonocoeck, may be found only 
or may not be found at all. In the ease of adult females 
7 from subacute and chronic gonorrhcea it is advisable to 
seharge from the cervical canaj, as large varieties of micro- 
s other than gonococci are generally found in the vaginal canal, 
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In a purulent discharge from the male urethra the presence of kidney- or 
bean-shaped intracellular, Gram-negative diplococci in pairs with their 
concave borders facing one another is ordinarily taken as sufficient for the 
purpose of practical diagnosis. The Micrococcus catarrhalis which closely 
resembles the Gonococcus in morphology and staining reactions may occur 
in the urethra and cause confusion in the diagnosis. Hence, in a doubtful 
case it is necessary to resort to cultures on suitable media. The Micrococcus 
catarrhalis grows readily on ordinary media, where it forms large, white, 
dry colonies with irregular edges and elevated centres. Whereas the 
Gonococeus does not grow on ordinary media but grows readily on chocolate 
blood agar, where it forms minute, grayish and translucent colonies. 


The meningococcus (Micrococcus meningitidis intracellularis) is also a 
Gram-negative diplococcus and morphologically resembles the Gonococcus, 
but it is usually present in the cerebro-spinal fluid and in the nasal discharge 
but is not found ordinarily in the urethral discharge or in the urine. It 
grows on Loffer’s blood serum, where it forms colonies which are round, 
colourless or hazy, flat, shining and viscid looking. 


The existence of a venereal disease in the female is not positive evidence 
of sexual connectfon. Gonorrhceal infection of the genital tract particularly 
in young girls and infants may be conveyed through infected hands or other 
articles. Outbreaks of gonorrhcea in children in schools, boarding houses 
or hospitals have often been traced to the common use of the infected 
sponges, towels, bath tubs, etc. Syphilis may also be transmitted by means 
other than sexual intercourse, e.g. kissing. In all such cases it is absolutely 
necessary to examine the accused for the présence of either of these diseases, 
for the finding of gonorrhoea or syphilis in both parties is strong corrobora- 
tive evidence of sexual intercourse. 


The period of incubation of gonorrhcea varies usually from two to eight 
days, although it may be as short as twenty-four hours and as long as two 
weeks. I have seen a few cases in which gonorrhea appeared within 
twenty-four hours after the infection. The period of incubation of syphilis 
varies from two to eight weeks after inoculation, the average period being 
twenty-five days. I{ the accused is suffering from a venereal disease, and 
if the story of rape is true, the accuser (victim) is likely to suffer from the 
same disease within its period of incubation. But it must be borne in mind 
that the infection is not always communicated by sexual intercourse with 
one suffering from a venereal disease. In cases of rape on children and 
virgins, however, there is a greater probability of inoculation, as the delicate 
mucous membrane of their genitals is very susceptible to infections, and the 
hymen and other parts are usually-abraded or lacerated. 


False Charges.—False charges of rape are not uncommon in India. 
Occasionally parents may introduce chillies into the vagina of their female 
child to cause irritation and inflammation or may injure her genitals for the 
purpose of substantiating a false charge of rape brought against an indivi- 
dual with a view to taking revenge or extorting money from him, and may 
tutor their child to tell a circumstantial story of a rape. I saw a case in 
which the father thrust his thumb forcibly into the vagina of his daughter, 
6 years old, in order to bring a false charge of rape against his neighbour 
who was his enemy, and lacerated the posterior part of the hymen, ‘the. 
posterior part of the vagina and the posterior commissure. At times parénis: 
inflict injuries on the private parts of their female child, and then kill her: 
by strangulation or suffocation im order to bring a false accusation of re 

It sometimes happéns that a young girl has given corisent to the ace ¢ 
sexual intercotrse, but:‘she does not scruple to accuse her partgier' oF rape 
in order to save her own reputation, when she is discovered. by ‘& thind party 
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in the actual act, or when she cannot account to her mother or other near 
relation for injury to her private parts or blood or seminal stains on her 
garments. At times she permits the act, and then brings a false charge of 
rape with the object of blackmail. If a complaint in such a case is made a 
few days after the incident, the case is probably one of concoction. It is 
also necessary to note the previous character of the girl and her relations 
with the accused. 


Adult females, who have been used to sexual intercourse, are known 
to have brought false charges of rape against individuals by staining their 
garments with a solution of starch or white of egg to simulate seminal stains 
and with the blood of a fowl or a ruminant to show that the blood was due 
to the injuries inflicted on their private parts during the act. In his annual 
report for the year 1922, the Chemical Analyser of Bombay reports a case 
in which the sari worn by a woman alleged to have been raped was found 
to contain blood stains of an avian origin. The Chemical Examiner, Bengal, 
also deseribes a case of alleged rape in his annual report for the year 1935 
in which the cloth of the victim was covered with several stains of the blood 
of a ruminant mixed with that of a bird (probably a fowl). 


ACCIDENTS FOLLOWING RAPE 


Convulsions, epileptic fits, and mental derangements have been known 
to follow rape. Death may occur as a result of rape from shock due to 
fright and mental emotion, or from syncope due to excessive bleeding from 
severe injuries to the genitals and perineeum, especially among children. 
These injuries, if not immediately fatal, may produce sloughing, and cause 
death from septic infection after several days or weeks. In some cases 
death has resulted at the time of the perpetration of the offence from suffo- 
cation caused by covering the mouth and nostrils with the hand or by 
thrusting a piece of cloth down the throat to prevent the female from crying 
for help. It is, therefore, necessary to examine the mouth for the presence 
of a foreign body when the body of a female, who is alleged to have died 
from rape, is brought for post-mortem examination. Sometimes, a female 


is first raped, and then murdered to destroy the only reliable witness to the 
offence. 


Rarely, rape has been committed on a dead body (Necrophilia). In 
such a case it would be difficult to obtain physical evidence, if the crime was 
not detected at the time of its perpetration. In the case of a virgin’s body 
it might be possible to find tears in the hymen, vagina and fourchette, and 
seratches pe on the vulva. The presence of semen or spermatozoa 
about the genitals would furnish corroborative evidence, but the possibility 


of a sexual connection before death, especially in the case of a married 
woman, should not be lost sight of. y ° ° 


EXAMINATION OF THE ACCUSED 


_ Before examining the accused his written consent should be taken after 
it is explained to him that the result of the medical examination may’ go 
against him. While writing the report the following should -be carefully 


9 rere 
*- 


1._ The exact time of the examination with the date and month of the 









year 
2., The age, development of the genital organs and physical powers of 
the accused as compared with those of the victim (aceuser). 





of 3 fears on the clothes or loss of any portion or buttons 
} & VIOEeHCE ot a struggle. ae ; a 
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4, The presence of mud, blood or seminal stains on the clothes or on 
fhe body. The presence of blood stains is an important piece of evidence, 
especially if the alleged victim be a child or virgin who has sustained some 

injury giving rise to hemorrhage. The absence of stains does not negative 
the charge of rape as, although there may have been a considerable loss of 
blood from the genitals of the victim, stains would not necessarily be found 
on the body or clothes of the ravisher, especially if he had had an opportu- 
nity of washing after the act. It is, therefore, necessary that the police 
should never allow the accused to go to the bath room alone under any 
pretext until the medical examination has been finished, if he is arrested 
soon after the crime. 


_The presence of seminal stains only on the body or clothes does not 
necessarily prove rape. It merely indicates a recent emission. 


5. The presence of the marks of a struggle, such as bruises, scratches, 


and teeth bites on the body, especially on the face, hands, thighs and 
genitals. 


6 The clotting of pubic hairs due to the emission of semen. 


7 i. ‘The presence of hairs similar to those of the female alleged to have 
been“faped. For instance, the hair of the head may be found on the body 
of the accused, or the pubic hair of the victim may be found on or about the 
prepuce. 


$.—in,gadition to scratches or lacerations on the penis caused by the 
finger nails of the victim during a struggle, an abrasion or a laceration may 
be discovered on the prepuce or glans penis, but more often on the freenum, 
due to the forcible introduction of the organ into the narrow vagina of a 
virgin, especially of a child, but it is not necessary that there should always 
be marks of injuries on the penis in such cases. I have seen cases in which 
there was no injury to the penis of the accused, although there were 
lacerations of the hymen, posterior commissure, perinzsum and even the 
vaginal walls of the complainant\(victim). 

9. If the accused is not circumdiseeé the existence of smegma round the 
corona glandis is proof against penetration, since it is rubbed off during the 


act of sexual intercourse. The smegma accumulates if no bath is taken for 
twenty-four hours. 


10. The presence of a gonorrhceal discharge or a syphilitic ch&ncre. 
In Such cases the female (victim) should be examined for the existence of 
either of these venereal diseases with due regard to their incubation periods. 


li. Lastly, the locality where the offence was alleged to have been 
committed should be examined, as it might reveal valuable clues in the 
shape of blood stains, pieces of torn clothing, marks of the body on the 
ground, or the crushed and and trampled condition of the grass in the vicinity. 


MEDICO-LEGAL QUESTIONS 


_ The following are the controversial questions, which are likely to arise 
in a co of law In cases re rape :— 


wana healthy adult female be violated against her will 7?—-Under 
ordinary circumstances it is not possible for a single man to hold sexual, 
intercourse with a healthy adult. female in full possession of her senses. 
ainst her will, unless she. is taken unawares, thrown accidentally on’ the , 
Seend and placed in such a position as to render her completely helpféss, » 
or unless she swoops away’ bed if more or exhaustion after long resistance, 
omn, ages more than one man are concerned : 
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and the community to which particularly the woman belongs. It is obvious 
that a woman belonging to a labouring class who is accustomed to hard and 
rough work will be able to offer a good deal of resistance and to deal blows 
on her assailant and will thus succeed in frustrating his attempts at 
violation. On the contrary, a woman belonging to a middle or rich class of 
an educated family and not habituated to go about alone by herself will not 
be able to resist for long and will soon faint or will be rendered powerless 
from fright or exhaustion. 


2. Can a woman be Violated during_natural sleep ?Ht is impossible 
for Complete sexual intercdurse to be accomplished on a nubile virgin during 
her natural sleep without her knowledge, as the pain caused by the first 
act of coitus would certainly awaken her from sleep. It_is, however, 
possible, though indeed rare, for partial penetration, within the terms of the 
law, to occur in a virgin without awakening her from sleep. It is also possible, 
though highly improbable, for a woman to allow coitus during profound 
sleep without her being conscious of it, if the genital parts are large and 
accustomed to the intromission of the penis. Guy 1° mentions the case of a 
poor woman who complained of her sleep being so heavy that she was -with 
difficulty roused and, by way of illustration, stated that her husband had 
assured her that he had frequently had connection with her during sleep. 


3__Can a woman he raped during unconsciousness ?—There is no doubt 
that rape can be committed on a woman without her being aware of the act 
during catalepsy, syncope, epileptic coma or mesmeric or hypnotic trance, 
or during unconsciousness produced by the administration of narcotic and 
intoxicating or anesthetic drugs. However, soon after recovery of con- 
sciousness a nubile virgin would feel pain, tenderness and dampness about 
her private parts, and would probably find her underwears soiled with blood 
or semen or with both. She is therefore bound to complain about her 
condition to her relative or friend who happens to be near her, but her 
story would be looked upoh with suspicion, if she complained after the lapse 
of some time that she was violated during the period of her unconsciousness. 


When a woman complains to the police that she was given a narcotic 
drug, such as opium, dhatura, chloral hydrate or some other similar drug, 
with the object of making her unconscious, she should be sent immediately 
to a medical officer, who should examine her to dscertain if she manifested 
any signs of the ingestion of the alleged drug, and should inquire of her as 
to how it was given to her and the symptoms she developed after taking it. 
He should also inquire when she developed unconsciousness and how Jong 
she remained in that condition. There would be inconsistencies in her 
statement if her allegation was untrue. 

With regard to the administration of an intoxicating drug, such as 
aleohol or bhang, it is necessary to find out if the“woman had been 
accustomed to the use of such a drug, and if she had taken it voluntarily 
or had been forced to take it. It sometimes happens that a woman volun- 








ection with the administration of an anzsthetie drug, such as 
, i must be remembered that it is impossible to anzesthetize a 
awake. Even a skilled anesthetist 
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voluntarily inhales it for an operation. It is also impossible for an 
inexperienced man to anesthetize a sleeping person without disturbance so 
as to substitute artificial sleep for natural sleep. Hence the story often 
published in the lay press of a woman having been rendered suddenly 
unconscious by a handkerchief soaked in chloroform held over her face and 
then raped is not to be believed. It must be borne in mind that a woman, 
especially of an excitable and emotional temperament, during the stage of 
anzesthesia, gets a dream or hallucination that she has been raped, and 
insists on the belief after the effects of anzesthesia have passed off, so that 
she brings an accusation of violation against her medical attendant. As a 
precautionary measure against such an emergency, the medical practitioner 
should never administer an anzesthetic to a female without the presence of 
another person, preferably her near relation. 


ILLUSTRATIVE CASES 


Rape committed by Misrepresentation of Facis—1. A girl of 14 years consulted 
a physician for suppressed menstruation. He had connection with her stating that it was 
a part of the treatment. She did not resist, being ignorant of the act owing to her youth. 
The physician was convicted of rape—R. v. Carr., 4 Cox D.C, 223. 


2. An epileptic girl, 19 years old, consulted a quack doctor for her ailment. He 
told ker that there were some internal adhesions which must be broken down by a 
surgical operation. The mother, who was present, gave consent to the operation, not 
understanding his motive, and allowed the doctor to take her daughter to a private room. 
Here she submitted to sexual intercourse believing it to be a part of the treatment— 
R. v. Flattery, LR. Queen’s Bench Div., 410. 


3, One Must Ram, a bairagi, falsely personated himself as Basorey, the husband of 
one Mt. Khunia, who had left his home some twelve years ago, and whose whereabouts 
were not known to any of his relatives since then. The batragi deceitfully made Mt. 
Khunia believe that he was her real husband and had returned from a long journey 
extending over a period of twelve years. He lived with her for some time, but his 
imposture was found out when he was persuaded to visit Lalua, the brother of the 
worman’s real husband, who was a police chaukidar. He was subsequently charged with 
having committed rape on Mt. Khunia by falsely personating himself as her husband, 
and was sentenced by the Additional Sessions Judge at Banda under section 376, Indian 


Penal Code, to four years’ rigorous imprisonment and fifteen stripes.—Leader, Jah. 20, 
1928, p. 6. 


4. By the representation that she was submitting to a spiritual obligation for the 
good of har soul, a shoemaker, 48 years old, persuaded a young weman of 25 years and 
ef weak intzIlect to yield to sexusl intercourse. He was sentenced to five years’ penal 
servitude for his grave offence—News of the World, December 12, 1928. 


Injury to the Genitals of Nubile Virgins during Coitus.—1. A woman, 23 years old, 
got laceratien of the posterior vaginal fornix during coitus in a sitting posture. The 
vagina was torn from the baek of the cervix uteri for one inch and a half, and an artery 
being opened the wound bled freely. The peritoneum was not injured.—Loof, Ann. de 
Gynec. et &’ Obstet, March 1898; Glaister, Med. Juris. and Texic., Ed. V, p. 532. 


2. A newly married woman felt a sharp pain during the first act of coitus. This 
was immediately followed by copious bleedimg owing to a tear in the vagina, which, 
commencing at its orifice, extended upwards to the left of the median line to Douglas's 
pouch, and then cressing it passed to the right side of the vagina—Mylott, Brit. Med. 
Jour., Vol. Ti, 1899, p. 769. 


‘Rape on Children—In his snnual report for the year 1946, the Chemical Examiner 
of the United and Central Provmces mentions a case in which rape was committed on a 
girl, aged 2 years, of Khamgaon (Berar). There was bleeding from her private parts. The 
mother came and lifted the girl on her waist, thus causing stains on her sari. The dhoti of 


the aceused and the sari of the mother ef the girl on examination were found to be 
stained with semen and human blood. 


The following six cases are picked up at random from my note book :— 


1. Om the 25th June 1920, a girl, 6 years old, was raped by a male. On examming 
her on the 28th June, the hymen, posterior commissure and perineum were fotmd_ 
lacerated. The accused was also examined at the same time. He had a laceration of the 
frenum ef his penis. ” > Bee 

2. A girl 10 years old, alleged to have been raped, was examined om & 
September 1926. The hymen and perinzeum was lacerated. The aceused/oyhe! 
examined at the same time bad.no mark of injury on his genital organ. 9s Gye 


4 







ah 


320 MEDICAL JURISPRUDENCE 


3. A girl, 8 years old, was examined on the 22nd February 1921, as it was reported 
that she had been raped by a young man. The hymen was found intact. There was a 
laceration of the fourchette with redness of the right labium minus. 


4. On the 28th April 1930, I examined a girl, 5 years old, who was alleged to have 
been raped on the previous day by a boy, 16 years old. The labia majora were swollen and 
Stained with blood. The left labium minus was red, and there was a laceration along 
the whole length of the right labium minus; this laceration was continuous downwards 
with a laceration of the posterior commissure. The hymen was red and congested. 
The boy had redness and swelling over the lower part of the urethral opening, and had 
an abrasion, 1 6’ by 1,6’, on the inner side of the prepuce (foreskin) near the corona 
glandis on the right of the dorsum of the penis. 


5. Muscnammat Sukhni, aged 12 years, was examined by me on November 29, 1932, 
twenty-four hours after she had been raped by a male, aged 35 years. Her labia minora 
were red and inflamed, her hymen was torn on the sides and on the posterior part, and 
the posterior wall of the vagina as also the posterior commissure were lacerated, each 
to an extent of 3’ x 3/".. The accused had no mark of injury to his genital organ. 


6. On December 31, 1932, a girl, 12 years old, of P.S. Alambagh, was brought to me 
with a police report that rape had been committed upon her by her husband. She had 
almost circular marks of teeth-bites over her cheeks, breasts and the back of the right 
forearm, and bruises over the front of both the thighs. The labia majora and minora 
were red and swollen. The hymen was lacerated in the posterior part and the posterior 
wall of the vagina was lacerated to an extent of }#” x 7’. 


False Charge of Rape on a Child—One Mt. Thakurdevi, aged 8 years, was brought 
to me as her father complained that rape had been committed on her. There was no 
mark of injury to the private parts. The hymen was intact. There was slight redness 
of the labia minora, which was probably due to irritation from dirt present on the vulva. 


Rape with Gonorrheal Infection—i1. In July 1920, one Ghulam Husein was charged 
with having committed rape on Chhidami, a Brahmin girl of five years. On examination 
there were no marks of injury to the genitals of the girlk Her hymen was intact. The 
labia minora were red and inflamed. There was a purulent discharge from the vaginal 
orifice, which was found to be gonorrhceal. The accused was found to be suffering from 
gonorrhcea. He was convicted and sentenced. 


2. In February 1923, Jhuman, a Mahomedan cook, was charged with having com- 
mitted rape on Ruth Violet, a Christian girl of six years. The accused was found suffer- 
ing from gleet which, on examination, showed a few gonococci. On examining the girl, 
the vulva, especially the lower part, was found red and swollen, and covered with a 
thick purulent discharge emanating from the vaginal orifice. On microscopic examination 
the discharge showed a large number of gonococci. The labia minora were red, inflamed 
and painful to touch, The hymen was intact. The accused was found guilty, and 
sentenced to rigorous imprisonment. 

3. In May 1927, one Din Mohammad was charged with having committed rape on 
one Mt, Kalpi, aged about 9 or 10 years. On examination of the girl I found that the 
hymen was intact, but the labia majora were swollen and the labia minora were red, 
tender and excoriated. There was a thick, whitish purulent discharge from the vaginal 
canal which, on microscopic examination, was found to be due to gonorrhcea. The accused 


was also examined by me and was found to have a chronic gonorrhceal discharge from 





1. Four men had connection with the same i ho had : _ 
discharge. Only one became inf prostitute w a copious gonor 


- 2 Seven treopers had connection with a woman who had gonorrhea. Only two 


roman was suffermg from mucous patches of the vulva. A gentleman who 
keepmg” her for skx months, was greatly alarmed when he discovered her 
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that three young men, viz. Pachu, Debi, and Jodha had committed rape on her. They 
were arrested and sent immediately to me for examination. None of them had any 
mark of injury on their genitals or anywhere else on their bodies. The first two had 
smegma on the glans penis covered by the foreskin ; this proved that they could not have 
had sexual intercourse at least during the last twenty-four hours. The girl was also exa- 
mined and found to have been used to sexual intercourse, inasmuch as her hymen had old 
lacerations. She had no mark of mjury to her private parts or to any other part of her 
body. The men were released. 

2. On the 28rd February 1923, a man complained at the police-station of Mandiaon 
in the District of Lucknow that one Dhani had committed rape on his daughter. He 
was immediately arrested and sent to me for medical examination. I found a uniform 
layer of smegma covering the glans penis, and gave an opinion that he could not have 
had sexual intercourse during the last twenty-four hours. The man was released. 


Death following Rape.—l. In the case of Queen-Empress v. Hurree Mohan Mythee, 
the accused, a fully developed adult man, was charged with causing the death of his 
wife, a girl of 11 years and three months. According to medical evidence, the death was 
caused by hemorrhage from a laceration in the upper part of the vagina to the right 
of the neck of the uterus, measuring one inch and a half long and one inch broad. The 
rupture was caused by the prisoner having sexual intercourse with the girl, who had not 
attained puberty. The court held that in such a case, where the girl is a wife and above 
the age of ten years (age of consent at that time) and when therefore the law of rape 
does not apply, it by no means follows that the law regards the wife as a thing made 
over to be the absolute property of her husband, or as a person outside the protection 
of the criminal law. The prisoner was convicted under section 338 of the Indian Penal 
Code of the offence of having caused grievous hurt by an act so rashly and negligently 
done as to endanger life—Ind. Law Reports, Calcutta, Vol. XVII, 1890, p. 49. 


2. Johir Sheikh, a well-built Mahomedan, about 35 years old, had forcible connec- 
tion with his girl wife, aged about ten years, rupturing her genitals, which caused her 
death from hzmorrhage in about twenty-four hours. There was blood about the 
genitals and a clot of blood protruded from the vagina, which, on extraction, was found 
to have completely filled the cavity. The hymen was torn, the fourchette ruptured, and 
the anterior part of the perineum lacerated for a distance of half to three-quarters of 
an inch in length. Extending forwards from this the mucous membrane of the posterior 
vaginal wall was torn for a short distance. On the right lateral wall of the vagina there 
was a laceration, one inch long; below, near the vaginal orifice it was about quarter 
of an inch broad and tapered to a point above near the uterus. On the left lateral wall 
in a corresponding situation there was a laceration, one inch long by one-fourth inch 
broad, somewhat spherical in shape. These lacerations extended through the mucous 
lining, and partly, but not completely, through the muscular tissues. There was effusion 
of blood in these situations beneath the serous coat, which was, however, uninjured, 
The vagina was dilated; it had been distended by the blood clot. The husband was 
prosecuted and convicted under section 376, I.P.C—Calvert, Ind. Med. Gaz., June 1895, 
p. 221. 

Murder after Rape—l. In January 1923, Mi. Idia, aged 18 years, of the Meerut 
District, had been raped first, and then done to death by throttling im a sugarcane field. 
Medical evidence showed that her hymen was ruptured and there was bleeding from the 
vagina. The girl’s pyjama and kurta were torn. A number of scratches were found on 
the accused’s person apparently caused by finger nails. This indicated that the girl 
was ravished after a desperate struggle in which great violence was used. The accused 
was a tall man of very powerful physique, and 25 years old. The Chemical Examiner, 
UP., detected blood and seminal stains on the dhoti of the accused—All. High Crt. Cr. 
App. No. 423 of 1923. 

2. On the 19th July 1927, one Mt. Mairi Pasin, a girl of 13 or 14 years of age, went 
to Thakurainganj to give some clothing to her dhobi. Her way lay across a nala. When 
she got to this nala on her way back, she was seized by one Sukhlal Teli, who had been 
cutting grass there, and was violated by him. When Sukhlal released her, she said that 
she would inform her cousin, about his conduct. Thereupon he seized her and cut her 
repeatedly with his khurpi till she died.—K. E. v. Sukhlal, Oudh Chief Court Crim. App. 
No. 462 of 1927. 

3. On the 16th February 1931, ome Thanna Lodha of Afzalpur, District Etah, was 
convicted of the offence of murdering one Musammat Katori, a dhobi girl, 14 years old, 
by throttling after he had committed rape on her. As a result of rape there was a 
bruise mark on the posterior part of the vaginal orifice at the site of the old lacerated 
hymen. The accused was examined soon after the occurrence, when it was noticed thak 
he had an abrasion of the size of a moong on the groove behind the glans penis }% ‘to 
the left of the freenum, and an abrasion 1/7 leng, on the inner side of the left # 
above the wrist.—Allahabad High Court Crim. Appeal No. 531 of 1931. Bot ee 

4. A case occurred in Perojpore (Backerganj) in which a man with his daughter 
and another man with his wife, son and daughter were proceeding in a beat: AL of a 
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took out his dagger, threatened the other man with it not to 
sudden lem and committed rape on his wife. He then murdered the woman by 
striking her with the dagger on her throat and abdomen, and jumped into the river 
with the dead body.—Bengal Chemical Examiner’s Annual Report, 1939, p. 15. 


ad Body.—In the case of King-Emperor v. Bharat Sing Lodha, aged 
18 yen the seeused, admitted in his confession before a Magistrate that he committed 
sexual intercourse with one Musammat Ramdevi, aged 18, with her consent, but after 
the act she began to upbraid him in a loud voice that she would be dishonoured if she 
conceived and that she would defame him when she went back to the village. Fearing 
that she would certainly go to the village and defame him, he was very much enraged, 
threw her down on the ground and killed her by giving three cuts with a khurpi on 
her neck. He had had sexual intercourse again with the dead body, and then dragging 
the body threw it in a laha field—Allah. High Court Crim. Appeal No. 519 of 1933. 


Rape on Adult Women.—1. In the District of Agra five men, seeing a young married 
woman going alone on a road away from habitation, followed her and accidentally seizing 
her round the body threw her on the ground, and flinging her dress over her violated 
her. During the struggle she received some scratches and bruises on the body but she 
was overpowered. All of them were arrested and convicted under section 376, IP.C. 


> On the 29th October 1922, Mt. Brij Rani, a married woman of 18 years, was 
carrying a bundle of hay on her head from one threshing floor to another, when Nanhe 
Singh, a strong powerful man, rushing up from behind, pulled the bundle off her head, 
and seizing her by the arm flung her down on the ground. He then pulled up her 
clothes and putting his hand on the mouth to prevent her from erying ravished her 
until he had satisfied his lust. Her stifled cries, however, brought some people to the 
place, and consequently the man ran away. The woman was examined by me the 
following day. There were no marks of injury to the genitals. The hymen was lace- 
rated, and showed carunculz myrtiformes. She had been used to sexual intercourse. 
She had a linear scratch, one inch and a half long, across the left cheek caused probably 
by a finger nail. The accused was arrested on the fourth day of the occurrence and 
was convicted and sentenced by the Additional Sessions Judge of Lucknow to three 
years’ rigorous imprisonment. 


3. In his annual report for the year 1946, the Chemical Examiner of the United and 
Central Provinces mentions a case where one R.A.F. Sergeant and his girl friend were 
walking on a road in Jhansi, when they were attacked by three West African soldiers. 
A struggle took place in which both the sergeant and the girl were stabbed. The girl’s 
knickers were also ripped off, and she was overpowered and raped. Semen was detected 
on the underwears of the girl and on those of the soldiers. 


False accusation of Rape—-On the 12th February 1923, Mt. Lakhraji, a robust 
kahar widow of thirty years, reported at the City Magistrate’s Court of Lucknow, that 
on the previous evening she went in an ekka from Aminabad, and that near the Imperial 
Bank building Mehtab Ali, the ekka driver, stopping the ekka, lifted her up bodily, put 
her on the ground in the compound and ravished her against her will and consent. 
She had no marks of injury on her body nor were there any on the person of the accused, 
who admitted that he held sexual intercourse with her consent, but that she brought a 
complaint against him as he refused to pay her more than the sum equivalent to his 


fare for the ekka. The Magistrate being convinced of the false accusation discharged 
the accused. 


2. In July 1923, a deaf and-dumb woman was arrested by the police for having 
stolen some cloth from a cloth-merchant’s shop. When she was taken to the City 
Magistrate, Lucknow, she indicated by gestures that she had been raped by the merchant, 
and the dkoti which she was wearing had been stained with blood. The woman was 
dressed like a man in a dhoti and kurta, and had cropped h&ir on her head. She was 
a strong woman of twenty-five years. There were no signs of injury to the genitals or 
any other part of the body. The hymen was absent and represented by carunculz myrti- 
formes. The vaginal canal was patulous and capacious. She had a menstrual flow which 
apparently bad stained her dhoti. It was afterwards ascertained that she was a regular 
prostitute, and was convicted for having committed theft. 





groove of trees and fhmg her down on the und. Bajraj Simg caught her by the 

hands, and Mahesh Sing, stuffing ft jrej Sing cough y 

help, violated her. On examination I found slight redness of the left labium minus and 

a small tear on the left side of the hymen which was otherwise intact. From evidence 

at the irial the was unanimously of opinion that the accused Mahesh Sing did have 

sexual intercourse with the econ but. he did so with her consent. Accepting 
verdict of the jury the Sessions Judge of Lucknow found the accused not guilty of 

Teed acquitted them. 
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4. During the year 1946 two cases occurred to Dr. G. B. Sahay at Purnea. In one 
case a woman aged 22 years, complained to the police that she was raped by a young 
man in a field away from a village after she was overpowered by him. On examination 
the doctor did not find any mark of injury on her genitals or on her body. The hymen 
presented old tears suggesting that she had been used to sexual intercourse. On digital 
examination he noticed a soft, tiny piece of an orange pip, which appeared to have been 
transferred to the vagina during an attempt at lubricating her private paris with her 
saliva. On examining her mouth he found a similar piece sticking on the gum of one of 
her teeth. He also examined the alleged ravisher and did not find any evidence of 
injury on his penis or on his person. On inquiry the man admitted that he had had 
intimacy with the woman for some time and had had sexual intercourse with her after 
both of them had eaten two oranges. At the instigation of his rival she brought a false 
charge of rape against him. A woman who iried to lubricate her private parts with 
her own saliva must have been a consenting party. The police reported the case as a 
false one and released the man from their custody. 


In the other case of an alleged rape by a man, 25 years old, on a girl, 15 years old, 
the girl complained that she was overpowered and carried 3 miles on the rod of his 


cycle, raped in a lonely field and brought back to her village 4 miles from the field. On 
examination the girl showed signs of having been used to sexual intercourse, but had 
no marks of recent injury on her genitals or on her body. The fact that the girl, sitting 
on the rod, did allow the man to keep proper balance of his cycle for 7 miles was suffi- 


cient proof that she was a willing partner and that she was used to such rides on a 
cycle. The accused was acquitted. 


INCEST 


This is carnal knowledge by a man with a woman who is closely related 
to him by blood, e.g. a daughter, granddaughter, sister, step-sister, niece, 
aunt, mother or stepmother. This is prohibited in England and other 
Western countries, and is regarded as a cognizable offence. Consent given 
by the woman is no defence in a case of incest, and both the man and the 
woman of and above the age of consent are punishable according to the law. 


In India, cases of incest do occur, but the police cannot take cognizance 
of such cases, as incest per se is not an offence, unless such sexual inter- 
course can be brought into any of the penalizing sections of the Indian Penal 
Code, such as sections 376 and 497. A case was brought to me in which the 
wife complained that her husband was having sexual intercourse with his 
stepdaughter, but no action was taken by the police as the act was done with 
the consent of the girl, who happened to be above the age of consent. 


UNNATURAL OFFENCES 


section 377 of the Indian Penal Code treats of offences relating to carnal 
intercourse against the order of nature with any man, woman or animal 
(vide Appendix IV). Penetration is sufficient to constitute the carnal 
intercourse necessary to the offences which are punishable with trans- 
portation for life, or with imprisonment of either description for a term 
which may extend to ten years and also with fine. These offences may be 
classified as sodomy, tribadism and bestiality. 


SODOMY 


This is also called buggery, and means anal intercourse between man 
and man or between man and woman. It is termed peederasty, when the 
passive agent is a young boy (catamite). In order that the offence of 
sodomy be made punishable under section , ILP.C., it is necessary that 
penetration, however little, should be proved strictly. Similarly an attempé.! 
to commit this offence is punishable under section 511, L-P.C., only when ‘ay. 
attempt was made to thrust the male organ into the anus of the passive 
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Buccal Coitus or Coitus per os (the sin of Gomorrah) falls within the 
provision of, and is punishable, under section 377, ILP.C. Ina case? 
in which one Khanu was found guilty under section 377, IP.C., of having 
committed the sin of Gomorrah (Coitus per os) with a certain little child, 
the innocent accomplice of his abomination, Kennedy, J.C., observed that 
“there is no intercourse unless the visiting member is enveloped at least 
partially by the visited organism, for intercourse connotes reciprocity. 
Looking at the question in this way it would seem that the sin of Gomorrah 
is no less carnal intercourse than the sin of Sodom”. 





Sa 


Fig. 142—Hijra (eunuch) with the Fig. 143.—Hijra in female attire. 
genitals cut off. (From a photograph lent kindly by 
(From a photograph Tent kindly by Dr. G. B. Sahay.) 


Dr. G. B. Sahay.) 


Sodomy prevails all over the world, and is sometimes practised between 
two mien who alternately act as active and passive agents. In India, there 
is a particular community of Hijras who prostitute themselves as passive 
agenis. They commonly dress as women, adopt feminine nicknames, and. 
have their genital organs cut off usually in boyhood. . 


_ ma few cases that come for trial before a court of law, the active agent 
is usually a grown-up male, and the passive agent, a boy and occasionally a 
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sphincter ani. In the other case a woman of about 16 to 18 years complained 
that her husband was having unnatural intercourse with her. On exami- 
nation I did not find any injury on or about the anus. The sphincter was 
quite normal in its tone; her hymen had old tears. A case occurred in 
Ahmedabad, where a man, 25 years old, attempted to commit sodomy on a 
girl, about 2 years old. 
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A B 
Fig. 144—-A. A Hijra (eunuch), with the genitals cut off before puberty. 
B. Enlarged view showing feminine appearance of the same case. 
(From photographs lent kindly by Dr. N. J. Modi.) 


Both active and passive agents are guilty of the offence in the eye of 
the law, if the act has been committed with consent. However, according 
to the English law, if one of the parties is under fourteen years of age, he is 
not held responsible for the offence. In the law of India there is no such 
fixed limit, but sections 82 and 83 of the Indian Penal Code, which deal with 
age in relation to responsibility for offences in general, are also applicable 
to this offence. 


Eor—the investigation of this offence a medical examination of both 
passive and active agents is necessary as in the case of rape. It must also 
be necessary to inquire if the active agent had obtained the consent of the 
passive agent for this purpose by means of physical force or fraud, or if the 
active agent, by reason of age or disease, was physically unfit to commit the 
offence. A grown-up passive agent may persuade a young boy to act as an 
active agent to practise the vice on him, but such instances are very rare 
indeed. I have seen only one case in which a passive agent of 45 to 50 years 
of age was prosecuted for having persuaded a boy of 16 years to commit 
unnatural connection with him. 


In false accusations I have often heard a story that the accused was 
sleeping in the same bed with the victim, and he committed the unnatural | 
offence on the latter while he was asleep. It should be borne in mind that 
it is not possible for an adult male to accomplish the act on a boy durmg 
sleep without awaking him or on another healthy male against his will. vt 
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EXAMINATION OF THE PASSIVE AGENT 


As in rape, consent must be obtained before commencing a medical 
examination. The following signs may be discovered if the boy (passive 
agent) is not accustomed to sodomy :— 


1. Abrasions on the skin near the anus with pain in walking and on 
defzecation, as well as during examination. These injuries are extensive 
and well-defined in cases where there is great disproportion in size between 
the anal orifice of the victim and the virile member of the accused. Hence 
lesions will be most marked in children, while they may be almost absent in 
adults, when there is no resistance to the anal coitus. These injuries, if 
slight, heal very rapidly in two or three days. In most of the cases brought 
before me I have seen superficial abrasions, varying from 1|6” to 1” x 1/6” 
to 4’, external to the sphincter ani. In some cases there may be bruising 
of the parts round about the anus, and the abrasions may extend into the 
anus beyond its sphincter. 





Fig. 145.—Sodomy on a 
maregms and aii an = ee 


i 6 years. The anus shows bruising round about its 
we its or part to the right of the middle line. 





2. Owing to the strong contraction of the sphincter ani, the penis 
rarely penetrates beyond an inch, and consequently the laceration produced 
on MUCOUS membrane within the anus with more or less effusion of blood 
is peangular in nature, having its base at the anus and the sides 
extending horizontally inwards into the rectum. I have found lacerations 
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internal to the sphincter ani in several cases, but a typical triangular wound 
only in a few cases. These signs may not be perceptible in cases where the 
active agent has introduced his penis slowly and carefully without using 
force into the anus of the passive agent who is a consenting party. 


3. Blood may be found around the anus, on the peringum or thighs, 
and also on the clothes. 


4. Semen may be found in or at the anus, on the perinzeum or on the 
garments of the boy too young to have seminal emissions. , 

In his annual report for the year 1923, the Chemical Examiner of the United Pro- 
vinces of Agra and Oudh reports a case charged under section 377 of the Indian Penal 
Code from Allahabad, in which spermatozoa were detected on the trousers of a boy, 
aged 2 years. In his annual report for the year 1946, a case from Unao is also men- 
tioned, where a man, aged 25 years, committed sodomy on a boy, 6 years old. Blood 
and semen were detected on the clothing of both the accused and the victim. 

5. Signs of a struggle, such as bruises, scratches, etc., on his person, if 
he is a grown-up boy, and if he is not a consenting party. 


6. Prolapse of the anus. 
7. Gonorrhceal discharge, or the presence of a syphilitic chanere. 


8. The presence of faecal matter around the anus is a corroborative 
sign. 

As in rape a passive agent is sometimes murdered after the act of 
sodomy. 

On the 29th of January 1911, post-mortem examination was held by me on the body 
of a Hindu boy, twelve years old, residing at Tajganj in Agra, when it was found that 
the boy had a laceration in the anus and death was due to the effects of irritant poison- 


ing (arsenic). He was either poisoned after the commission of sodomy, or being mortified 
with shame, he committed suicide by taking the poison after the act. 


EXAMINATION OF THE HABITUAL PASSIVE AGENT 


The signs usually met with in a passive agent habituated to the act of 
sodomy are as follows :— 


1. The shaving of the anal hair but not necessarily the pubic hair. 

In a murder case that occurred in Lucknow on the 20th December 1918, a motive 
was ascertained for the murder by noticing at the autopsy the shaving of the anal hair 
and the presence of pubic hair on the body of the victim, a sowar (lancer), about nine- 


teen years old, who was alleged to be a passive agent, and who was killed by his fellow 
sowar of the fifth cavalry. 


2. A funnel-shaped depression of the buttocks towards the anus. But 
this may be absent in strong healthy persons who are habituated to the act 
as passive agents, while it may be natural in thin individuals or old women. 

A Brahmin, aged about 40, who, according to his own statement, had been a pathic 
for at least twenty years, had a typical Hunterian chancre, situated one inch in front of 
the anus, which he admitted to have contracted from one of his friends. The genitals 
were well formed and there was no deformation of the anal region, no infundibulum 
or loss of rugee, and the tone of the sphincter was normal.—Sutherland, Ind. Med. Gaz., 
June 1902, p. 245. 

3. The dilated and patulous condition of the anus with disappearance 
of its radial folds and the prolapse of the rectal mucosa. In a dead body 
the anal orifice dilates from the relaxation of the sphincter and the protru- 
sion of the rectum occurs from decomposition. 


4. Cicatrices of old lacerations in the rectum near the anus. 


39. The presence of a gonorrhoeal discharge, chancre or condyloma. - 
The active agent may be infected by the passive agent, who is already 


afflicted with gonorrhcea or . ats 


On the 8th August 1921, I examined a boy of Police-Station Chowk, who was acetised 
aS @ passive agent in a case of an unnatural offence under section 377, LP.C. He had 
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ton in the right posterior ct of the anus, the sphincter of which was easily 
he "There was some purulent discharge which was found to be gonorrhcal by 
the pathologist to the King George's Hospital. 

In July 1922, I examined a Hindu Hijrah, about 45 years old, who had received a 
superficial cut along the left side of the head above the right temple. On enquiry he 
admitted that a young man whom he had allowed to stay with him for the night, inflicted 
the cut on his head. I examined him, and found a condylomatous growth round about 
his anus. 





Fig. 146—Case of a habitual passive agent. The anus shows 


condylomata with a sanious purulent discharge. 


EXAMINATION OF THE ACTIVE AGENT 


No conclusive signs are evident, unless the man is examined soon after 
the commission of the crime. In that case there may be an abrasion on the 
prepuce, glans penis, or freenum, and stains of feecal matter may be found 
on the penis or on the loin cloth or trousers. The peculiar odour of fecal 
matter persists for some time after the organ or the cloth is cleaned by 
wiping unless washed thoroughly with water. The presence of blood and 
seminal stains is only corroborative evidence but not positive. There may 
be marks of violence on the body, if the passive agent is a grown-up boy, 
and if the crime is perpetrated without his consent. 


If the active agent is suffering from gonorrheea or syphilis, the passive 
agent should be examined for the evidence of either of these diseases. 


In males who are habitual sodomites the penis is sometimes elongated 
and constricted at some distance from the glans with the twisted urethra, 
probably owing to the constricting pressure exerted by the sphincter ani. 
These larities may, however, be due to defective development. I have 
seen only one case in which a teacher who was charged with having com- 
mitted an unnatural offence on his pupil of about ten years was found to 


have the body of his penis constricted in about its middle. He was proved 
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TRIBADISM 


This form of mental aberration, which is known as Lesbian love or 
Lesbianism, is practised by one woman on another and consists in friction 
of the external genital organs by mutual bodily contact for the gratification 
of the sexual desire. ‘It is said that in some instances an unduly developed 
clitoris is used as an instrument of passion, while in other cases some 
artificial contrivance is employed. Aristophanes?* mentions the use of an 
artificial penis or phallus by Milesian females. This sort of sexual inversion 
is found among some women, though such cases have been rarely brought 
before a court of law. In a case’ where a husband petitioned for divorce 
on the ground of his wife’s cruelty the Judge held that a wife’s unnatural 
relations with other women, coupled with neglect of her husband and home, 
which so preyed upon the husband’s health that it broke down, constituted 
a course of conduct which not only injured the health but gave rise to 
reasonable apprehension of future injury; therefore the husband was 
entitled to a decree. . 


Homosexual women are generally mental degenerates, and have very 
often natural antipathy and indifference towards individuals of the opposite 
sex. On the other hand, they are so morbidly jealous of the women with 
whom they are in inverted love that they are sometimes incited to commit 
even murder. 


BESTIALITY 


This means sexual intercourse by a human being with a lower animal 
and is punishable under section 377 of the Indian Penal Code. Sexual 
intercourse usually takes place through the vagina, but it may take place 
through the anus or any other orifice fit to receive the male genital organ. 
In one case *® sexual intercourse per nose with a bullock was regarded as 
a case of bestiality within the terms of section 377, LP.C. The lower 


animals that are selected for this purpose are cows, mares, she-asses, goats, 
bitches and even hens. 


Cases of bestiality, though rare, do occur among young and vigorous 
villagers, who go out to graze cattle in fields far away from the gaze of the 
human eye. Owing to loneliness and proximity of the animals they are 
excited to commit this abominable crime. Some of these men have mental 
abnormalities. The crime of bestiality is also seen in some ignorant men, 
who have a superstitious belief that they are cured of gonorrhcea by 
committing sexual intercourse with a she-ass. 


In cases of bestiality the perpetrators of the crime are caught red 
handed ; medical evidence, therefore, is not required to prove the offence. 
But, as false accusations by village chaukidars and others are not uncommon 
in India, it is necessary that both the accused and the animal alleged to have 
been used for the purpose should be examined by a medical officer. The 
only important signs confirming the commissions of the crime are the 
presence of human spermatozoa in the vaginal or anal canal of the animal, 
and the presence of the animal hairs especially of its external genitals, on 
the person or the clothing of the accused together with some suspicious 
stains of the dung or blood, or abrasions on his generative organ. In 
addition, there may be the marks of injuries on the person of the accused 
caused by kicks, teeth or claws of the animal. Sometimes, lacerations ene 

14. Casper, Forensic Med., Eng. Transl., Vol. II, pv. 335. ge? 


1 Gardner v. Gardner (1947, All. E.R. 630); Medico-Legal Jour., Vol. XV, Port 3 
» p. 30. : 

16. Khandu, (1933), 35, PLR. 73, 35 Crim. Law Jour. 1934, p. 1096; Ratanial arid. 
_Thakore, Law of Crimes, Ed. XVI, p. 917. oO 
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the anus or external genitals of the passive animal with effusion of blood 
may be found. The presence of gonorrhceal discharge in the vagina of an 
animal, especially a she-ass, is a positive sign of bestiality, as gonorrhea 
does not occur naturally in such animals. 


Among half-a-dozen cases of bestiality reported to me in Agra during 
a period of eleven years, I could give a definite opinion only in one case 
from identifying by microscopic examination the hairs of the passive animal 
found under the prepuce, on the thighs and on the loin cloth (dhoti) of the 
aecused. 

A. Mahomedan male, 23 years old, was caught committing an unnatural offence on 
a she-ass at 3 pm. on the 29th October 1927. He was medically examined in the King 
George's Hospital, Lucknow, at 12 noon on the next day. He had no signs of injury 
to his penis, but the smear taken of the urethral discharge was found to contain pus 
cells with very few gram-negative diplococci. ,The smears of the material taken from 
the vagina of the she-ass showed very few pus cells and a few human spermatozoa. The 
animal had no mark of violence on or about the genitals. 


In his annual report for the year 1951 the Chemical Examiner, Uttar Pradesh, cites 
two cases of bestiality, In one case a man cohabited with a bitch. Human spermatozoa 
were detected on his pyjama and on the slides having vaginal smear of the bitch. In 
the second case a man committed bestiality on a cow. Some hairs picked up from the 
dhoti of the accused were identified to be those of a cow. Human spermatozoa were 
also detected on the dhoti. 


ABNORMAL SEXUAL PERVERSIONS 


The varieties of sexual perversion which require description are sadism, 
masochism, fetichism and exhibitionism. 

Sadism.—This is a form of sexual perversion in which the infliction of 
pain and torture act as sexual stimulants. It may be practised by either 
sex, but it is seen more commonly in males. In order to be relieved 
sexually the sadist brands his sexual partner, bites her severely, flogs her 
with a whip, beats her with a stick, inflicts cuts on her with a knife, or ill- 
treats her in many other cruel ways. In extreme cases the sadist may 
gratify his sexual desire by murdering a female, usually a child, without 
violating her, even though very serious injuries caused by the hand may 
be found on the genitals. Such a murder is known as lust murder. Dr. 
U. S. Gupta reported to me a case of lust murder in which the victim 
was a girl, aged 7 years. She was murdered by fatal incised wounds on 
the neck. At the same time incised wounds were inflicted on the lower 
part of the abdomen, the symphysis pubis was cut off, and the external 
genitals had been removed and thrown away. It must be borne in mind 
that every murder committed during a sexual act is not a lust murder. It 
may have been caused through anger, jealousy, revenge or any other motive. 
Rarely, a sadist is impelled to the most repulsive act of violating the body 
soon after murdering a female, or he cuts open the body, tears out the 
genitals or other organs and devours the flesh to obtain sexual pleasure. 
This appalling aberration of a sexual pervert is called necrophagia. Fortu- 
nately such a case has not been reported in India. 


Masochism.—This is the opposite of sadism. In this form sexual grati- 
fication is sought from the desire to be beaten, tormented or humiliated by 
one’s sexual partner. It is generally found in males, but it may occur in 
females who may invite their lovers to subjugate them by inflicting injuries 
on their persons. The masochist experiences pleasure and voluptuousness 


culminating even in onanism when he writes anonymous obscene letters or 


when he allows himself to be abused, insulted or ill-treated by a woman. 

_ Fetichism.—This form of sexual perversion is found in males only. The 
fetichist experiences sexual excitement leading to orgasm from some part 
of the body of a woman or some article belonging to her, e.g. shoe, body 
linen or wearing apparel. He usually comes in conflict with the law, as he 
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often exposes his perversion as soon as he sees the object of his fetich. In 
his annual report for the year 1938, the Chemical Examiner of Bengal 
describes the case of a young servant of a European lady who, on the 
pretext of cleaning and arranging her dressing room, would enter it every 
morning after she left it, and would use her pyjama for exciting his sexual 
appetite until he would discharge and wet it with semen. He was at last 
found out and dismissed from service. 


Exhibitionism.—This act consists of the indecent exposure of the genital 
organs in public mostly by males to women, girls or children of either sex. 
It is often accompanied by lewd gestures and even masturbation may be 
indulged in. In some cases the act is impulsive and spontaneous, while in 
other cases it is premeditated and the male organ is exposed even in an 
erectile position. 


Exhibitionism is a criminal act. It is included in an obscene act, and is 
punishable under section 294 of the Indian Penal Code (vide Appendix IV). 


A majority of the exhibitionists are psychopathic and suffer from 
alcoholism, epilepsy, senile dementia, general paralysis of the insane or some 
other abnormal mental condition. It is, therefore, advisable to order a 
thorough mental investigation before punishment is inflicted on them. 


CHAPTER XVII 
~ MISCARRIAGE 


Definition —Legally, miscarriage means the premature expulsion of the 
product of conception, an ovum or a foetus, from the uterus, at any period 
of pregnancy before the full term is reached. Medically, three distinct 
terms, viz. abortion, miscarriage and premature labour, are used to denote 
the expulsion of a foetus at different stages of gestation. Thus, the term 
abortion is used only when an o i Hed within first three months 
of pregnancy, before the placenta is formed. Miscarriage is use when a 
foetus is expelled from the fourth to the seventh month of gestation, before 
it is viable, while premature labour is the delivery of a viable child possibly 
capable of being reared, before it has become fully mature. 


CLASSIFICATION OF MISCARRIAGE 


Miscarriage may be classified as natural_and artificial, the latter being 
sub-divided into justifiable and criminal: 


NATURAL MISCARRIAGE 


It must be remembered that miscarriages are naturally common among 
pregnant women, the proportion being one miscarriage to every four or five 
full-term deliveries. Miscarriages are most frequent within the first four 
months of pregnancy owing to the slight attachment of the ovum to the 
uterine wall. Within the first few weeks the ovum being very minute is 
east off without being recognized or miscarriage being suspected. Very 
many cases, in which the woman goes one or two weeks over her time, and 
then has what is supposed to be merely a more than usually profuse period, 
are probably instances of such early miscarriages. 


Causes.—The causes of natural miscarriage are classified as those which 
are directly referable to the mother, and those which affect the foetus. 


A. Causes referable to the Mother—1. Pois circulating in the 
blood, such as small-pox, plague, influenza, malaria, syphilis, streptococcal 
infection, lead, coppér, and mercury. Among these =rphilis is one of the 
most frequent causes of miscarriage, and is likely to act in successive 
pregnancies. It causes the death of the foetus. 


Streptococcal infection of a chronic nature is supposed to be the cause 
of cases of repeated abortion, where no other cause can be detected. 
Curtis! has isolated the streptococcus as the direct cause of abortion in 
several cases reported by him. He isolated the streptococci from the urine 
of a mother whose child was born dead, from the placenta, and also from 
the heart’s blood of the still-born child. 

2. Diseases affecting the circulation of the blood, such as anzemia due 


to excessive lactation or vomiting, jaundice, chronic Bright’s disease, and 
heart and lung diseases. 
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_ 3. Those acting thror p nervous system, e.g. sudden shock, fear, 
joy, sorrow, chorea gravi and reflex action from irritation of the 





inflammations, chronie displacements and 
neal adhesions, and excessive sexual 
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5. Physical causes which separate the ovum. For instance, a blow or 
a fall or some other accident even of a trivial nature. Miscarriage from” 
such @auses usually occurs among women who are predisposed to it. 


B. Causes affecting the Fcetus.—1. Death of the Foetus.—Death of the 
foetus occurring from a faulty development, syphilis and other diseases 
leads to secondary changes, and ultimately produces the uterine contractions 
which end in its expulsion. 


2. Diseases of decidua, and inflammation and fatty degeneration of the 
placenta. , 


ARTIFICIAL MISCARRIAGE 


1. Justifiable Miscarriage—This is also known as therapeutic mis- 
carriage, the induction of which is justifiable only when caused in good 
faith to save the life of the. woman,” if it is materially endangered by the 
continuance of pregnancy, but not to save the family honour or for any other 
ethical reason. It is much better to defer the operation till the child has 
attained viability, if it is possible, so that the mother and the child may be 
saved. If miscarriage has to be induced before the child has become viable, 
the physician should never undertake the operation without a prelimi 

0 i with another medical practitioner, preferably one holding 
superior qualifications, or an obstetrician specialist, nor without the written 
consent of the woman and her husband or her guardian. If the consent is 
verbal, it should be duly attested. 


A suggestion has been made that the procuring of abortion should be 
regarded as justifiable, if the mother’s health is likely to be permanently 
damaged by the continuation of pregnancy. Lord Riddell® thinks that the 
induction of miscarriage is not only justifiable but a duty when the continua- 
tion of pregnancy indicates grave danger to the mother’s health whether 
the result is likely to be permanent or not. Some physicians also think that 
therapeutic abortion is necessary and should be classed as justifiable when 
performed for eugenic consideration, e.g. in 1 cases of epilepsy, mental disease, 
abuse_of intoxicating drugs and conceptidn aftér rape, but as the law in 
India stands at present, an abortion perférmed for such purposes is regarded 
as illegal, unless the continuance of pregnancy endangered the woman’s life. 


Dr. Aleck Bourne performed an abortion on a girl of about 15 years who became 
pregnant after she had been assaulted by some soldiers and raped under so revolting a 
set of circumstances as could be imagined. He thought that the girl would, in all prob- 
ability, if she had gone to full-term, have suffered from grave and lasting nervous 
damage which would have expressed itself in psychoneurotic and physical illness perhaps 
for the whole of her life. He did not consult any of his colleagues, as in such cases 
he was accustomed to act as “the second opinion” himself. He was charged with un- 
lawfully using an instrument with intent to cause miscarriage, and the case turned on 
the interpretation for the first time of the word “unlawfully”. The trial took place on 
the 18th and 19th July 1938, at the Old Bailey, before Mr. Justice Macnaghten. ‘The 
Judge, in summing up, said “that no line can be drawn between danger to life and 
danger to health; that no doctor knows whether life is in danger until the patient is 
dead ; and that if on reasonable grounds based on adequate knowledge after consultation 
with colleagues a doctor forms an opinion that the probable consequences of the conti- 
nuance of pregnancy would make the woman a physical wreck, ihen he is not only 
entitled, but it is his duty, to perform an abortion. To preserve a woman’s life is not 
merely to save her from death; it is also to save her from illness which would destroy 
so much of her life that it would hardly be worth living.” The jury returned the unani- 
mous verdict of not guilty and the judge acquitted Dr. Bourne.4 


Indications.—The indications for producing justifiable miscarriage are— 
1. Obstruction to the passage of a foetus owing to the contracted and 
deformed. pelvis presence of a tumour. ee 


Sections 312 and 315, IP.C., Appendix IV. 





2. 
3. Brit. Med. Jour., Jan. 29, 1927, p. 188. 
4. -Brit. Med. Jour., July 30, 1938, p. 225. 
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Contraction of the soft parts and vagina due to cicatrices. 
Incarceration of the retroflexed uterus. 
Uterine hemorrhage, hydramnios, and an ovarian or fibroid tumour. 


Eclaripsia, albuminuria, and chorea. . 

Severe vomiting, pernicious anzemia and diseases of the heart and 
lungs— ; 

7. Threatened or incipient insanity. 

8. Chronic phthisis. 


2. Criminal Miscarriage——In India, criminal miscarriage is resorted to 
mostly by widows who are prevented from remarriage by rigid social 
custom, and in a few instances by unmarried women, to get rid of the 
product of conception from illicit intercoUrse. “It is sometimes practised by 
married women, especially of the educated middle class, to avoid additions 
to their families. With the ever-increasing struggle for existence, there jis 
every possibility of it being more common among women of this class, 
though the increasing spread of the knowledge of contraceptive methods is 
bound to have a modifying influence. 


Criminal miscarriage is generally induced between the second and third 
months of pregnancy, but occasionally between the fourth and fifth months 
of pregnancy, when the woman is certain of her condition. Rarely, women, 
believing themselves to be pregnant, make efforts to produce abortion and 
suffer from consequent ill-effect, although pregnancy may be absent. Cases 
which recover after criminal miscarriage are rarely detected. A case comes 
for investigation before a court of law only when the woman dies as a result 
of criminal miscarriage or when some enemy of her family secretly com- 
municates the information to the police. It is difficult to gauge the extent 
of criminal miscarriage, as reliable statistics cannot naturally be available, 
inasmuch as such miscarriages are performed in secret by women on 
themselves and by abortionists who practise this nefarious trade. 
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section 312 it is necessary that the woman should be pregnant and that 
miscarriage should be caused with her consent, mmasmuch as the person 
prociifimg the mistarriage and the woman who causes herself to miscarry 
are both liable to punishm ent, unless such miscarriage was caused in good 
faith for purpose of saving the life of the woman. It is also necessary 
to prove whether the woman was “with child” or “ quick with child ” for, 
m the latter case, the offence is liable to enhanced punishment. If the 
means used, however, do not succeed, the offence is merely an attempt 
punishable under section 511. A higher punishment is awarded under 
section 313, if mjscarriage is caused witl womans consent, whether 
she was “quick with child” or not. Under this section the person who 
causes miscarriage is alone punished, as the woman is not an accessary to 
the guili. If a pregnant woman dies from an act intended to cause 
miscarriage, the offender is proseeuted under section 314, even though ghe 
did not know or intend that his ‘act was likely to cause her death. ‘The 
unishment to be awarded in sucha case varies according as the act was 
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an offence under section 315, if he causes the death 
(Biter its birth by any.act intended to prevent the child 
ee ‘to cause it to die after its birth, unless the act is 
‘the pi pose of saving the life of the mother. Section 
enees against children in utero where pregnancy has 
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advanced beyond the stage of quickening and where death is caused after 
the quickening and before the birth of the child. A person would be guilty 
of culpable homicide, if he caused the death of a pregnant woman by an act 
which he knew that it was likely to cause her death. If his act injured the 
woman and did not cause her death, but caused the death of her unborn 
quick child he would be guilty of the offence defined under this section. 


MEANS TO INDUCE CRIMINAL MISCARRIAGE 


The means adopted to induce criminal miscarriage are— 
A. The internal use_of drugs. 
B. Mechanical violence. 


A. The Internal Use of Drugs.—There are practically no drugs which, 
when administered by the mouth, act on the healthy uterus, and expel its 


contents, unless they are given in very large doses so as to have deleterious 
effects on the woman herself. 


The drugs that are generally administered for this purpose may be 
classified as— 


1. Those acting directly S. 

2. Those acting reflexly through the genito-urinary channel. 
3. Those acting reflexly through the gastro-intestinal canal. 
4. Those having poisonous effects on the system generally. 


a SR 

1. Those acting,directly on the Uterus.—These are ecbolics and em- 
menagogues. Ecbolics increase the uterine contractions; the chief of these 
are ergot, quinine, cotton root bark and pituitary extract. Ergot is the 
most commonly used drug for procuring criminal miscarriage. It acts as a 
true ecbolic, and produces powerful uterine contractions, but acts better 
if administered when the uterus is contracting. It, however, frequently 
fails during the earlier months of pregnancy. Quinine produces contrac- 
tions of the uterus, acting directly on the muscul res and is commonly 
used as an abortifacient amongst certain classes. The cotton root bark or 
gossypium is supposed to resemble ergot in its action. Pituitary extract 
which causes powerful contraction of the uterus has sometimes been 
employed to procure abortion. 


Emmenagogues promote the menstrual flow, but do not act as aborti- 
facients unless administered in large and frequently repeated doses. The 
chief of these, most frequently used criminally, is savin in the form of oil 
of savin or a decoction or infusion of its leaves. IfS abdrtifacient action is 
doubtful. It often causes death from gastro-intestinal irritation. Borax is 
also frequently used, but it is very doubtful in its action. Apiol is used as 
an abortifacient, but it produces toxic polyneuritis due to the presence in it 
of tricresyl phosphate. 


Cistrogenic substances are used as emmenagogues, but they do not 
seem to have an abortifacient effect, unless administered in very large doses, 
which are likely to produce toxic symptoms. 


2. ‘Those acting reflexly through the Genito-urinary Channel.—Oil of 
pennyroyal, oil of tansy, and oil of turpentine are sometimes used to induce 
abortion. They act as irritants to the genito-urinary channel and reflexly 





excite uterine contractions. In large doses they may cause severe inflam-.: 


mation of the kidneys and may produce albuminuria, hzematt 
suppression of urine and may even cause death. a 


Diuretics in large doses may be used, but they are very mild. ame 


generally fail in their action. 
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9 Those acting reflexly through the Gastro-intestinal Canal—These 
are emetics and purgatives given in large doses. The emetic that is chiefly 
used is tartar emetic, and the purgatives that are commonly used for this 
purpose are croton oil, gamboge, colocynth, elaterium and aloes. The last 
drug acts also directly on the uterine muscle fibres, and produces powerful 
contractions. 


4. Those having poisonous effects on the System generally——These are 
animal, vegetable and metallic irritant poisons. Among the metallic poisons, 
wad is the only drug which requires special mention. It is used in the form 
of pills made from diachylon paste consisting of lead oxide and olive oil. 
In England, these pills are largely used by women, especially of the working 
class, to procure abortion. In an outlying part of Nottingham they were 
cold as Mrs. Seagrave’s pills, which, on analysis, were found to consist of 
50 to 70 per cent of diachylon and aloes with an outer coating of boric acid. 
Mrs. Seagrave alias Wardle was arrested for selling “noxious things” with 
intent to procure abortion and sentenced to eighteen months’ hard labour? 


Diachylon acts successfully in producing abortion, but at the same time 
produces the symptoms of chronic lead poisoning. If abortion does not 
occur from the use of these pills, and if pregnancy is carried to full term, it 
often happens that the child dies shortly after birth. 


The drugs that are chiefly used in India for the purpose of procuring 
criminal miscarriage are the seeds and the unripe fruit of Carica papaya 
(Papita or Papayya), the unripe fruit of pine apple, the seeds of Daucus 
carota (Gajar ka bij), the milky juice of Calotropis gigantea (Madar, Ak), 
the bark of Plumbago rosea (Lal Chitra), Randia dumentorum (Main phal), 
Cuscuta reflexa (Ghagar bel), Celastrus paniculata (Malkangani), Anethum 
graveolens (Sowa), Cucumis trigonus (Karit), Momordica  charantia 
fiearcia), Moringa pterygosperma (Shajna, Saragwa), Caryophyllus aroma- 
(Lavang), Myristica fragrans (Jayphal), Crocus sativus (Zafran, 
ger), Trigonella foenum-greecum (Methi), Cantharides, sal ammoniac, 
d copper, arsenic and mercury salts.® 


B. Mechanical Violence.—This may be general or local. 

General—General violence acts directty on the uterus or indirectly by 
promoting congestion of the pelvic organs or hsemorrhage between the uterus 
and the membranes. The following methods are usually employed :— 


1. Severe pressure on. the abdomen by_kneading blows, kicks, jumping 
and tightTaciis- ~ —_ 


5 ‘Violent exercise, such as riding on horseback, cycling, jumping from 
a height, softing caused in driving on rough roads, long walks, running up 
and downstairs and carrying or liftmg heavy weights. 

3. Cupping, usually by placing a lighted wick on the hypogastric region 
and turning a brass mug (Iota) mouth downwards over it. Traction is then 
made upon the mug, while it is firmly adherent, and probably a partial 
ssibly very severe injury to the uterine 
3 of procuring abortion is generally 
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sot often produce the desired effect. On the other hand, the slightest 
violence, such as the slipping of a foot, the fright of a cat or a dog or even 
‘he sudden hearing of a noise, may cause miscarriage, especially in a woman 
who is predisposed to abort. 


A woman? who was three months pregnant, was awakened by the noise of a .col- 


lision of a motor car with the wall of her house and aborted the next day. She and 
her husband sued the motorist for damages. The doctor who attended the woman was 
clearly of opinion that the shock resulting from hearing a noise was enough to cause 
a miscarriage. The jury found a verdict for the plaintiffs. The husband recovered what 
he had paid on his wife’s behalf and the wife was awarded £175. 


Occasionally women are murdered to avoid further worry and disgrace. 


On the 14th January 1911, the body of a Hindu female, about 30 years old, was 
brought to the Agra Medical School Mortuary with a police report that she was found 
in a well in the jurisdiction of the Aharan Police-Station. At the post-mortem exami- 
nation a big, gaping incised wound was found across the back of the neck cutting the 
third cervical vertebra and a twig of an arkar plant, about 3’ long, with some stuff 
applied to one end was found lying in the os uteri. It appeared that an attempt was 
first made to procure abortion, but she was then murdered, and then thrown into the 


well. 

Local——The commonest method of procuring miscarriage is to rupture 
the membranes by the introduction of an instrument, such as a uterine 
sound, catheter, douche a, Knitting needle, hair pint glass rod, ete. 
into The Cavity of the uterus. Owing to the rupture of the membranes the 
liquor amnii flows away, and miscarriage frequently occurs from_a few 
hours to two or three days, but occasionally may not occur for days or 


weeks. It is possible for a woman to pass a sound or other instrument into 
her own uterus, but it is difficult and fraught with danger. 


An unscrupulous woman who wishes to abort will visit a medical 
practitioner either in his consulting room or in the outpatients’ department 
of a hospital and will get him to pass a sound by making a false statement 
that she suffers from displacement of the uterus and that on previous 
occasions it had been replaced with the aid of a uterine sound. In such a 
case the medical practitionershould never pass a uterine sound, unless he is 
quite satisfied that his patient is not pregnant. 


It is the usual practice of some abortionists to pass a sound into the 
uterus and then to direct the woman to go to her medical attendant as soon 
as pain and hsemorrhage have started in the hope that the medical attendant 
will treat her as a case of genuine abortion and will be held responsible for 
the occurrence of any untoward accident. The medical practitioner must 


always be on his guard in treating a case of threatened abortion and in a 
doubtful case must consult another practitioner. 


In India, the so-called Dhais or abortionists who mostly practise this 
immoral and unlawful trade, introduce into the vagina or the os of the uterus 
a thin wooden or bamboo stjck, from five to eight inches long, which is 
commonly*known-as an “abortion stick”. This stick is wrapped round at 
one end with cotton wool, cra piece of rag, soaked with the juice of a mark- 
ing nut, madar or euphorbium, or with a paste made of arsenious oxide, 
arsenic sulphide, and red lead. Instead of this stick a twig of some irritant 
plant, such as Calotropis gigantea (Madar), Nerium odoram (Kanes) 
Plumbago rosea (Lal Chitra) or Plumbago zeylanica (Chitra) is also used. 


The twig is frequently anointed with asafcetida (Hing) before its 
introduction. 


In some cases, instead of an “abortion stick” irritating juice is direc thy: 
applied to the os, or a rag, in the form of a tampon, saturated with he 
irritating juice or paste, is introduced imto the vagina. _ 


4. Lancet, Dec. 31, 1932, p. 1452. 
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The other methods are injections of soapy or_hot—fiuids,or irritating 
lotions, such as corrosive sublimate and Condy’s fluid, into the vagina or 
into the uterus. Electricity _has_—been lately used to induce abortion, 
especially. in the United States. The negative pole is applied to the cervix 
in the posterior vaginal cul-de-sac, and the positive pole is placed over the 
sacrum or lumbar vertebra. When the electric current is passed, the uterus 
contracts and may expel its contents. This kind of crime is difficult to be 
detected, unless there is a burn or mechanical injury. 


ACCIDENTS FROM CRIMINAL MISCARRIAGE 


When miscarriage has been caused by rupturing the membranes by the 
introduction of an “abortion stick”, excoriations, lacerations or perforations 
are usually produced in the upper part of the vagina or in the uterine walls. 
Death may occur immediately from shock and heemorrhage from these 
ibsariss, or Subsequently from septic pelvic peritonitis or septicaemia or even 
from tetanus. 

In the case of death occurring from haemorrhage the defence may raise 
a plea that the hemorrhage was due to menstruation, and not the result of 
criminal miscarriage. The uterus and the pelvic organs are most probably 
found congested, if death took place during a menstrual flow, but they are 
pale and anzemic, if hemorrhage occurred as a result of criminal abortion. 


If death does not occur, the subinvolution of the uterus may result with 
concomitant symptoms of displacements, menorrhagia, leucorrhea, etc. 


When the act has been accomplished by injecting some fluid into the 
vagina or uterus death may take place from shock due to the sudden 
distension of the uterus or from the sudden entrance of the air or fluid into 
the uterine sinuses. Death may also occur from subsequent septic 
peritonitis or septicaemia, or metritis may occur leading to the adhesions of 
the ovaries, Fallopian tubes and uterus. Rupture of the uterus may some- 
times occur from the forcible injection of a fluid into its cavity. _ 


A healthy young woman,§ aged 21 years, died from shock occasioned by unlawful 
injection of a fluid made up of soap and water for the sole purpose of procuring abortion. 


Richter 9 describes the case of a woman, aged 28 years, found dead in the kitchen 
of her dwelling. Near her lay a syringe and a vessel containing soapy water. The cloth- 
ing was not bloody or torn. She, supposing herself to be three months pregnant, had 
tried to bring about abortion by injecting soapy water. At the autopsy the pericardium 
was found distended and tympanitic. In the pericardium there was dark, fluid blood 
eontaining air. There was also foamy blood in the right heart, and in both ovarian 
arteries bubbles of air were found. There was also blood in the uterus, and embryo, 
6 em. long, and at the site of the attachment of the embryo, fluid blood containing air. 
He describes another case of a similar nature in which a woman died after injecting a 
solution of boric acid with a view to procuring abortion. At the post-mortem examina~- 
tion there were bubbles of air in the uterus and in the ovum, and blood containing air 
in the veins of the pelvis and lower abdomen. 


A case 10 is also recorded in which a woman, 34 years old, died of air embolism 
soon after douching. Autopsy revealed the presence of a foetus of three months’ gesta- 
tion in intact membranes. The right ovary showed a large corpus luteum of pregnancy. 
There was no sign of injury to the cervix. Fine froth was present in the trachea, and 
the lungs were cedematous. The right side of the heart was dilated and the auricle 
and ventricle were filled with frothy blood, which was found in the pulmonary 
artery. The brain was congested. The worhan was not aware of her pregnancy, as 
she used to mensiruate every month. There was a history of menstruation for three 
months during her previous pregnancy. 
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isons. If death does not occur, the woman may show signs of chronic 
astro-intestinal disturbances, nervous prostration and chronic ill-health. 


EVIDENCE OF MISCARRIAGE 


The evidence of miscarriage can be determined by examining the 
yoman alleged to have miscarried and the material alleged to have been 
xxpelled from the uterus. 


Examination of the Woman.—(a) During Lije—The signs of recent_ 
lelivery are found. These will depend upon the stage to which pregnancy 
as advanced, and the time that has elapsed since miscarriage at the time of 
he examination. In the earlier months of pregnancy the signs are likely to 
lisappear very soon after miscarriage, and the woman should, if possible, 
xe medically examined within a very few days atter its occurrence. If 
septic infection has occurred at the time of miscarriage, the signs would 
xersist for a longer time. 


The usual sign in such cases is a bloody discharge from the vagina, 
which is relaxed and dilated. On examin? the vaginal canal with a 
speculum, excoriations, lacerations or wounds of the mucous membrane of 
the vagina may be discovered. The os and cervix are patulous, with or 
without fissures, tears or lacerations. The uterus may be found enlarged by 
bimanual examination or by passing a uterine sound. The enlarged breasts ' 
and other signs of pregnancy are the valuable points for diagnosis. 


(b) After Death—In addition to the signs of pregnancy and the lesions 
caused by general violence, the vaginal canal should be carefully examined 
for the presence of punctures or lacerations, and the marks of inflammation 
and corrosion on its muccus membr-nre The uterus and its appendages 
with the vagina attached should then be 
carefully dissected out, and laid on the 
table for minute inspection. The con- 
dition of the os and cervix should be 
examined as to the presence or absence 
of fissures, lacerations or the existence of 
a foreign body. The uterus should then 
be cut open, and its increased size, the 
attachment of the placenta and the 
presence of blood clots or of the product 
of conception sheuld be noted. The 
ovaries should be examined for the 
existence of a corpus luteum. The 
alimentary and urinary organs should 
also be examined for evidence of irritant 
poisoning. 

In all cases of criminal miscarriage the 

: _ mg twins uterus and its appendages wi any 

Ms: a about 3 palling foreign matter found in the genital canal, 

as well as the stomach, etc. should 

always be preserved for chemical analysis, if there is the least suspicion of 
a drug having been used locally or internally. 


Post-mortem Delivery—The medical man should bear in mind the 
possibility of expulsion of a foetus by the pressure of putrefactive gases 
generated in the abdominal cavity some days after the mother’s death. 

On March 18, 1920, a Hindu widow, 40 years old, finding that she had become preg 


nant Jumped into a well to conceal her shame. Four days later, the body 
from the well with a foetus. At the post 


March, the Body was found to be decomposed. The face was bloa 
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the skin was ling off at several places. The uterus was inverted and protruding 
from the vagina. The foetus was a male of five months of intra-uterine life with the 
placenta and cord (ten inches long) intact, and attached to the umbilicus. 


Brown 1! reports the case of a pregnant woman who had been dead about 60 hours 
before her body was found. There were signs of putrefaction in the skin and general 
emphysema. The vagina was not gaping. During the removal of the body from the 
hut, an eight months’ fcetus, weighing 6 pounds, was spontaneously expelled. The 
inverted uterus prolapsed, showing the placenta still attached. There was no tear of the 
perineum. The uterus was normal. The foetus showed slight peeling of the epidermis 
but otherwise no signs of putrefaction. 

R. Nagendran !2 reports the case of a widow, 35 years old, who died of drowning 
in a tank. At the end of three days the body floated to the surface and was removed 
by the police for investigation and examination. Post-mortem examination was held 
twelve hours after the inquest. The body was decomposed. Protruding through the 
vagina and hanging down was a feetus with the umbilical cord, 13 inches long. The 
entrance to the vagina was plugged by the placenta. On further examination it was 
found that the uterus had prolapsed and completely everted, lying in the vaginal canal 
with the placenta still adhered to the fundus. 


The material alleged to have been expelled from the Uterus.—When 
a substance alleged to have been expelled from the uterus as a product of 
“conception is sent to the medical man for his opinion, he should thoroughly 
wash-‘it in water to determine if it is a foetus or merely a blood clot, a shred 
of the dysmenorrhceal membrane, a polypus, or a fibroid tumour. In a 
doubtful case a small portion of the suspicious material should be cut off, 
mounted on a slide in water or glycerin and examined under the low power 
of a microscope.) I have often examined blood clots wrapped up in pieces 
of cloth alleged to be foetuses, and brought by women, who reported to the 
- police that they had miscarried as the result of an assault or a kick on the 
hypogastrium. In one case a woman complained that owing to the injuries 
inflicted on her abdomen during a quarrel she aborted, and brought for my 
examination a piece of cloth containing blood clots and a tissue alle 
a fostus of three months’ pregnancy. (On microscopic SSSEGatICn the tess 
was found to be a piece of tumour. There was also no injury to the abdo- 
men. In order to aggravate the offence women generally complain of mis- 
carriage having occurred from an assault, when they are having their menses 
at the time of the struggle or when the menstrual flow has followed it. 


In the early months of pregnancy if the embryo is not found, the 
presence of chorionic villi found under the low power of a microscope will 
decide the fact of miscarriage. It should be remembered that during the 
first three months of pregnancy the foetus is expelled with its membranes 
en masse, but after this period the foetus is born first and then after a time 
the placenta is detached and expelled, a portion of which may remain 
adherent to the uterus. If the placenta is sent along with the fcetus, it 
should be examined to ascertain if it is entire or torn at any place, and if 
there are any degenerative changes on its surface. 


Mf it is a foetus, it is necessary to determine its probable intra-uterine 
age, its viability and the presence or absence of wounds or injuries inflicted 
on the body. 


DEVELOPMENT OF THE FCETUS AT DIFFERENT PERIODS OF GESTATION 


First Month (Fourth Week).—At the end of the first month the ovum is greyish in 
colour, about 2” in diameter and is roughly equal to a pigeon’s egg in size. Its weight 
is about 46 grains. The embryo is about 1/3rd inch long, and is attached to chorion 
with a very short cord. The umbilical vesicle is present. It has two extremities, the 
head a thick and the tail slender and well-marked. Two dark spots 
indicate the eyes, the mouth is represented by a cleft, and the limbs by the bud-like 
eee 


it. South qivican Med. Assoc. Jour. Cape Town, Feb. 11, 1928, p. 64; Jour. Amer. 
1 Ind. Med. Gazette, Oetober 1932, p. 571. 
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processes. Being very small and minute, it can hardly be detected in abcrtions when 
surrounded by blood clots. 


Second Month (Eighth Week).—At the end of the second month the ovum is 12 
inches long about the size of a hen’s egg, and weighs two to five drachms. The embrvo 
measures 2’ in length. The mouth and nose are separated, the umbilical vesicle has 
disappeared and the generative organs are apparent, but the sex is indistinct. The anus 
appears as a dark spot. The cord is longer and the placenta has commenced to form. 
The centres of ossification have begun in the mandible (lower jaw), clavicle, ribs and 
bodies of the vertebre. 


Third Month (Twelfth Week).—At the end of the third month the fcetus is 3 to 4 
inches long, and weighs about one ounce. The placenta is developed and chorionic 
villi have atrophied. The cord is much longer, and has a spiral twist. The head is more 
rounded and separated from the body by the formation of the neck. The eves and the 
mouth are closed. The nails in the form of thin membranes appear on the fingers and 
toes. The sex is still indistinguishable. The heart is divided into two chambers, and 
the alimentary canal is situated within the abdominal cavity. 

Fourth Month (Sixteenth Week).—Towards the end of the fourth month the fcetus 
is 4 to 6 inches in length, and is 2 to 4 ourices in weight. The sex can be differentiated. 
The skin is rosy and firmer. Down begins to be formed on the body. The head is one- 
fourth of the length of the body. The convolutions of the brain are commencing to 
develop. The membrana pupillaris is visible. The skull bones are partly ossified, but 
the sutures and fontanelles are very wide apart. The gall-bladder is forming, and 
meconium is found in the duodenum. The umbilicus is situated near the pubes. The ~ 
centres of ossification are present in the lower segments of the sacrum, and the ossicles 
of the ears have ossified. 


Fifth Month (Twentieth Week).—The foetus of the fifth month is 7 to 10 inches long, 
and weighs about eight ounces. Light hair is seen covering the head which is about 
1/3rd of the length of the fetus. Lanugo is quite distinct on the body. The nails are 
distinctly marked, but are very soft. The germs of the permanent teeth begin to appear 
in the jaw. The position of the umbilicus recedes upward. The centres of ossification 
are present in the os pubis, os calcis, and ischium. Yellowish, bile-stained fluid is found-*4 
in the small intestine, and meconium of a yellowish-green colour at the commencement 
of the large intestine. 

Sixth Month (Twenty-fourth Week).—Towards the end of the sixth month the 
foetus is 9 to 12 inches long, and weighs 16 to 24 ounces. The body is cinnabar red in 
colour, and the skin has a wrinkled appearance for want of fat in the body, though a 
small degree of fat is beginning to deposit in the subcutaneous cellular tissue. Cerebral 
hemispheres cover the cerebellum. The eyelids are adherent and the membrana pupil- 
laris still exists. The eyebrows and eyelashes are beginning to form; the umbilicus 
is situated farther from the symphysis pubis. The testicles are lying close to the kidneys. 
Dark meconium is found in the upper part of the large intestine. The centres of ossi- 
fication are present in the four divisions of the sternum. 


Seventh Month (Twenty- eighth Week).—The fcetus is 13” to 15” long, and weighs 
2 to 4 pounds. The skin is dusky red, thick and fibrous, and covered with vernix 
caseosa, which is a white fatty substance formed of epidermal scales, lanugo and the 
secretion of the sebacious glands. The eyelids are oven, and the membrana pupillaris 
has almost disappeared. The nails are thicker, but do not reach the ends of the fingers. 
Meconium occupies nearly all the large intestine. The testicles are in the act of descent, 
and are found in the external inguinal ring. The centre of ossification is in the 
astragalus. 

Eighth Month (Thirty-second Week).—At the end of the eighth month the length 
of the fcetus is about 15 to 17 inches, and the weight from 3 to 5 pounds. The skin is 
rosy, covered with soft hair, and is not wrinkled in appearance, as there is more sub- 
cutaneous fat under it. The hair of the scalp is denser, and the lanugo has almost 
disappeared from the face. The membrana pupillaris is no more visible; the nails have 
reached the ends of the fingers. The left testicle has already descended into the scrotum, 
but not the right. The centre of ossification is found in the last vertebra of the sacrum. 
This is the most important month from the medico-legal point of view as the child 
becomes viable at the end of the thirtieth week, ie. at the 210th day. 


Ninth Month (Thirty-sixth Week).—At the end of the ninth month the foetus is 
about 18 inches long, and weighs 5 to 6 pounds. There is no more senile appearance of 
the face. The scalp is covered with hair, while the down on the body has disa - 
The scrotum contains the testicles, and is ‘wrinkled. The vulva is closed. Vernix caseosa’ 
is found in the flexures of the joints. Meconium is found at the termination of the 2 
intestine. The centre of ossification commences to form in the lower epiphysis ef & € 
femur from the commencement of the ninth month. 


Tenth Month (Fortieth Week).—The foetus presents the signs of a, mature 
term) child. The length is from 197’ to 20’, sed the weight fom to % pound, he 
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lp is covered with hair about 1 to 2 inches long, which is generally dark. Lanugo is 
nowhere seen except on the shoulders. The skin is pale, and covered with vernix 
caseosa. The nails project beyond the ends of the fingers but reach only the tips of the 
toes. The cartilages have formed in the nose and ears. The umbilicus is situated in 
the central part between the pubes and the ensiform cartilage. The testicles are con- 
tained in the scrotum. The labia majora cover the nymphe and clitoris. The rectum 
contains dark brownish, green or nearly black meconium, which is voided within a few 
hours after live birth. The centre of ossification is found in the lower epiphysis of the 
femur and measures from 2ths of a line to 4 lines in diameter. The centre of ossification 
may also be found in the cuboid and in the upper end of the tibia. 


DISTINCTION BETWEEN NATURAL AND CRIMINAL MISCARRIAGE 


When miscarriage is proved to have taken place, the defence cannot 
deny it, but may raise a point that it was induced spontaneously and not 
criminally. In such a case it is not always easy for the medical man to give 
a definite opinion simply from examining the woman or the contents of the 
uterus. Natural miscarriage occurs generally in women who —2re_weak, 
irritable and unhealthy, and when the embryo or the foetal membranes are 


diseased. The medical man is, therefore, justified in pronouncing it as 






Sranes, otherwise free from disease. The occurrence of 
Tors highly suggestive, but not conclusive, of criminal miscarriage. 
Septic peritonitis or metritis occurs more frequently in criminal than in 
natural miscarriage but it may occur in the latter, if proper antiseptic 
precautions are not taken in its after-treatment, whereas it may not occur | 
in criminal miscarriage, if proper attention is paid to asepsis while inducing 
it. 


The question whether the marks of injuries on the vagina and the cervix 
were due to criminal interference, or due to traumatism by the passage of 
the fcetus during spontaneous miscarriage can be determined by noting 
their site, extent and appearance, and the physical development of the fcetus. 
It may be mentioned that in a miscarriage of two to three months’ preg- 
nancy the foetus is usually expelled without lacerating the cervical tissue. 





CHAPTER AVI 
\-INFANTICIDE 


Definition.—Infanticide means the unlawful destruction of a newly-born 
child, and is regarded as murder in law. It is punishable under section 302, 
LP.C., by death or transportation for life and also fme. In a case in which 
one Sunderbai, a Hindu widow, aged 22 years, was accused of infanticide, 
the Honourable Judges of the Bombay High Court pointed out that the law 
should be changed so that infanticide be regarded distinct from ordinary 
murder, especially when an infant was killed by the mother, while she was 
still under the effect of child birth so that the balance of her mind was 
disturbed. It should be brought on a line with other civilized countries, 
such as England, France, Germany and Italy. The punishment provided 
should be imprisonment for a few years! By the Infanticide Act of 
England, 1922, a woman, who kills her newly-born child under certain cir- 
cumstances, is guilty of the felony of infanticide and is punishable as for 
manslaughter. The Act used the term “newly-born child”, but did not 
definitely lay down the period upto which the child might be legally 
considered “newly-born”. To rectify this defect Parliament repealed this 
Act in 1938, and passed ancther Infanticide Act, the chief provisions of which 
are as follows :— 


1. A child shall be deemed to have recently been born if it had been 
born within twelve months before its death. 


2. Where a woman by any wilful act or omission causes the death of 
her child, being a child under the age of twelve months, but at the time of 
the act or omission the balance of her mind was disturbed by reason of her 
not having fully recovered from the effect of giving birth to the child, or 
by reason of the effect of lactation consequent on the birth of the child, then, 
notwithstanding that the circumstances were such that but for this Act the 
offence would have amounted to murder, she shall be guilty of felony, to 
wit, of infanticide, and may for such offence be dealt with and punished as 
if she had been guilty of the offence of manslaughter of the child. 


This Act is intended to apply only to the mother. Any other person 
assisting in the destruction of a child born alive may be charged with 
murder. 


The legal bearing on infanticide is the same as in culpable homicide, 
except that the law presumes that a child was born dead. Hence in a trial 
for infanticide the prosecution is required to prove that the child was born 
alive, and that it died from criminal violence inflicted after its birth. 


Owing to certain social customs prevailing in the different communities 
of India, infanticide, especially of female children, was formerly very com- 
mon but, wth the spread of education and restrictive action by Government, 
it is now rare except in cases of legitimate children born of widows who 
are not allowed to re-marry. 


The crime of infanticide is generally committed at the time of, or within 
a few minutes or’ hours after, the birth of the child. Im such cases the 
medical officer is required to examine the woman—the alleged mother of 
the child—and the dead body of the child. .He.has.to examine the woman 

to determine if she has been recently delivered of a full-term child. With. 
reference to the child he is called upon to solve the following qne: 
raised by the police, when the body is sent for post-mortem exami 





















1. See also Lahore High Court Cr. App. No. 719 of 1937, Mt. Talian v. K> EES 38 Gr. 
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I. Was the child still-born or dead-born ? 


sasensbOrne 


Il. Was the child born alive ? 
i TH, If born alive, how long did the child survive the birth ? 
IV. What was the cause of death ? 


I WAS THE CHILD STILL-BORN OR DEAD-BORN? 


To avoid confusion, a distinction must be drawn between the terms, 
still-born and dead-born. Under the Births and Deaths Registration Act, 
1926, of England and Wales, a still-bggg child is defined as one which “has 
issued forth from its mother after the twenty-eighth week of pregnancy and 
which did not at any time after being completely expelled from its mother, 
breathe or show any other signs of life”. Still-births occur more frequently 
among illegitimate and immature male Children than among legitimate, 
mature and female children, and more often in primiparz than in multipare. 

ad-born child is one which has died in utero and may show one of the 
following signs after it is completely born :— 


_ja.ugns of maceration which is the most usual change following the 
death of the foetus in utero. This occurs when the dead child remains for 
some time in the uterus surrounded with liquor amnii, but with the 
exclusion of air. Hence, if a child died in utero twenty-four hours before 
it was born, the child may not show the signs of maceration, and in such a 
case it will be difficult to state whether the child died before or during birth. 


The body of a macerated foetus is soft, flaccid and flattened, and emits 
a sweetish, disagreeable smell, which is quite different from that of putre- 
faction. The skin assumes a red or purple tint, but never green as in 
putrefaction. Large blebs resembling pemphigus and containing a red 
serous or sero-sanguineous fluid are raised, and the epidermis is easily 
peeled off leaving moist and greasy patches. The tissues are generally 
cedematous, and a turbid reddish fluid collects IN™th@® serous cavities. The 
sutures of the cranial bones are separated, and hence the skull bones are 
freely movable over each other. The brain- subStance is@onverted into a 
greyish-red, pulpy mass. All the viscera become infiltrated and lose their 
anatomical features, but thé Turigs and uterus.remain unaffected for a long 
time. The umbilical cord is red, smooth, .softened and lacerable. If the 
membranes are ruptured after the death of the fcetus, air gains admission 
into liquor amnii, and the foetus undergoes putrefaction instead of mace- 
ration. 
2. Signs of mummification, by which the fetus is dried up and 
shrivelled. Such a condition results when the death of a foetus occurs from 


a deficient supply of blood, when liquor amnii is scanty and when no air 
has entered the uterus. 








Live-birth, according to the English law, means a child completely born - 
external to the mother irrespective of the attachment or severance of the | 







was ‘completely born before it was assaulted, unless he was 
present ce delivery, and thus there is always a chance of 
miscarriage USTECEe, Go. opviate 
Infant Life (Prese vation}. Act in 1929. It id Y_persi 
- - . prevides that any on who, 
with destroy the life of a child eapable of being born alive, by any 
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vilful act causes a child to die before it has an existence independent of its 
nother, shall be guilty of the felony of child destruction, and shall be liable 
o penal servitude for life, provided it is proved that the act was not done 
n good faith for the purpose only of preserving the life of the mother. For 
he purpose of this Act a child is assumed to be capable of being born alive 
ifter a pregnancy of twenty-eight weeks or more. 


The definition held by the Indian law is more correct and appropriate/ 
constitutes live-birth, even if any part of a living child has been brough 
Sith, though the child may not have breathed or been completely born.'\ 
The causing of the death of such a qbiggl is regarded as culpable homicide.” *. 


The Evidence of Live-Birth.—In civil cases, the cry, the feeling, seeing} 
or hearing of the heart-beat or slight“tiuscular movements, such as twitch-f 
ings of the eyelids, are sufficient to establish the proof of live-birth. It is’ 
said that the mere “ crying” of a child, though very strong evidence of live- 
birth, cannot be relied upon as positive proof, for it is possible for the child 
to cry while the head is still in the uterus (vagitus uterinus), or in the vagina 
(vagitus vaginalis), and to die before it is completely born. This can 
happen after rupture of the membranes and is possible, if the air has passed 
into the uterus or vaginal canal, and reached the child’s mouth and nostrils. 

Clouston 3 reports a case to which he was called out by a district nurse on November 
10, 1931. The patient was in labour with her child and her previous pregnancies were 
normal and without difficulty. Labour had begun at 10 the previous night and he arrived 
at 8-30 in the morning to find a brow presentation, the os almost fully dilated and the 


mother having no pains. The head was finally engaged and could not be moved. As 
he was withdrawing his hand, the child began to cry. It was the normal crying of a 
newly-born infant, and was heard not only by the mother, nurse and himself, but also 
by a woman in the cottage in the room directly below the bedroom. This loud crying 
persisted at frequent intervals for at least a minute. 

Robert Watson‘ describes the case of a woman, 32 years old, who, on October 25, 
1932, was in labour but had made no progress. On examination he found a well-dilated 
os and a breech at the brim making no attempt to descend. The foetus seemed very big, 
but the pelvis was well proportioned, so under chloroform he brought down a leg, having 
to reach the fundus to get a foot. The size and plumpness of the leg gave him furiously 
to think, and while he was arranging things for a hard job he heard just such a muffled 
cry as comes from the new-born infant in a blanket. He whipped round, the nurse 
Jooked startled; they both bent over the anesthetized woman and heard noises, un- 
mistakable, familiar, from the woman’s abdomen. A living male child, weighing 11 
pounds and 12} ounces, was delivered later on. 

Douglas,5 Curphew® and Burton Brown? have also recorded cases of vagitus 
uterinus. 

_Itis also possible that a child may not utter a cry and yet may be born 
“Ht it happens to be immature or very delicate. 

In criminal cases the Judge requires the medical witness to prove from 
post-mortem examination that the child showed signs of life as a separate 
existence after it had wholly or partially emerged from its mother’s womb. 
Litgimost important sign is the establishment of respiration which can be 
idetermined from examining the chest and the lungs. 7 
Thesmepearances which show whether respiration has taken place or not 


1. The shape of the chest. 

2. ‘The position of the diaphragm. 

3....Lhe changes in the lungs. 

4,--The changes in the stomach and intestines. 













Vide Explanation 3 of section 299, LP.C., Appendix IV. te 
Brit. Med. Jour., Feb. 4, 1933, p. 200. 7 
Brit. Med. Jour., Feb. 25, 1933, p. 341. 

Brit. Med. Jour., Sep. 11, 1937, p. 564. 

Brit. Med. Jour., Sep. 27, 1947, p. 547. 

Brit. Med. Jour., Oct. 25, 1947, p. 672. 
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.awekpe changes in the kidneys and bladder. 
6. The change in the middle ear (Wredin’s test). 


L_The Shape of the Chest.—The chest is flat before respiration is estab- 
lished, but it expands and becomes arched or rounded after full respiration. 


2. The Position of the Diaphragm.—The abdomen should be opened 
before the thorax, and the position of the diaphragm should be noted by 
passing a finger up into its concave arch, the highest point of which is found 
at the level of the fourth or fifth rib, if respiration has not taken place; but 
- the arch becomes flattened and depressed, descends to the level of the sixth 
or seventh rib after respiration has ~ 
been completely established. The 
position of the diaphragm may, 
however, be affected by pressure of 
the gases of decomposition deve- 
loped within the thorax or 
abdominal cavity. 


3. The Changes im the Lungs.— 
ese are considered with refer- 
ence to their (a) volume, (b) 
consistence, (c) colour, and (d) 
weight. 


a)... Volume.—Before respira- 
tién has taken place, the lungs are 
small with sharp margins, lie in the 
back part of the chest on either side 
of the vertebral column and are 
hardly seen on opening the chest, 
as the cavity is filled up by the 
heart and thymus. After complete 
respiration the lungs increase 
enormously in volume, have 
rounded margins and occupy the 
cavity covering more or less the 

Ymus eart. . ; . 

40}  Consistence-—Before  res- “a. om full-term febaot a sill 
aration the lungs are dense, firm, 
non-crepitant and liver-like. After respiration, they are spongy, elastic and 
crepitant. 

“{e) Colour—Before respiration, the colour of the lungs is uniformly 
sddisi-brown like that of the liver, but may become bright red at the 
margins from greater translucency owing to the thin walls. The surface of 
the lobules is 3 marked with shallow furrows, but not with a mottled 
appearance. on, Httle frothless blood exudes on ressing fhe cut 
surfaces. After respiration, the collapsed air-cells first become distended 
with air, usually on the edges and concave surface of the upper lobe of the 
right hing, and then on the remaining portions of the lungs. These air-cells 
are polygonal or angular in Dies arranged more often symmetrically in 
groups our or five, tho occasionally scattered irregularly, and are 
aily raised above the surface. * * 
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air into the lungs. This condition cannot be simulated by artificially 
inflating the lungs, as their colour is then cinnabar red, without any 
mottling. 


(d)..WMeight—As regards the weight of the lungs two tests are 
applied, viz. the static test obtained by taking the absolute weight of the 
lungs, and the hydrostatic test which depends on their specific gravity. 


Static Test or Fodere’s Test.—In order to weigh the lungs they are 
removed along with the windpipe and bronchi after ligaturing the 
pulmonary vessels and sepa- 
rating them from the heart 
and thymus gland. ,# 
average weight of the tte 
lungs varies from 450 to 600 
grains, while, owing to the 
increased flow of blood into 
the lungs, their weight is 
increased after respiration 
from 900 to 1,000 grains. 
This varies in proportion to 
the weight and development 
of the child and according 
to the degree of respiration 
that has taken place. For 
obvious reasons it is not 
possible to weigh the lungs 
before and after respiration 
in any one case. Hence this 
test is worthless for medico- 
legal purposes, and another 
test has been devised in 
which the ratio of the 
weight of the lungs to that 
of the body is taken into 
consideration. te establish 

Fig. 149—Respired lungs of an infant wh the tact of live-birth. Thi 

9 Survived after birth. ° is known as Ploucquet’s 

. Test as Ploucquet was the 
first to ascertain that the proportion of the weight of the hmgs to that of 
the body is 1 : 70 before respiration, and 1: 35 after respiration, but this 
test also has no medico-legal value as the ratio of the weights is mostly 
variable. 


Hydrostatic Test—This—is- the most reliable and valuable teat and 
should, as a rule, be performed before an opinion is given as to whether 
respiration has taken place or not. J¢-is based on the fact that the specific 
gravity of the unrespired lungs varies"from 1,040 to 1,056, and that of the 
respired lungs is 940 owing to their volume being increased due to the 
presence of air. ‘The foetal lungs, therefore, sink in water, and those, that 
have breathed, float. 


The Method of Test—The method of performing the test is to remove -; 
the lungs as far as the trachea along with the heart and thymus after: } 
securing the large vessels, and to place them in a glass jar or vessel, about i 
twelve inches high and eight to ten inches in diameter, filled with tap> : 
or preferably with distilled water, and to nete whether they float’ of 
‘The lungs are then separated from the heart and thymus by tying’ a. i 
on the bronchi, and dividing them above it, when each hmg 


ndiwiede 
into the vessel to note its buoyancy. Each lung?3s.the 
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twelve or twenty pieces, which are again to be tested as regards their floata- 
tion. If these pieces float, they are each squeezed between the thumb and 
index finger under the surface of water to see if any bubbles of air are 
given off, and if they still persist to float; or they are taken out of water, 
wrapped in a piece of cloth and placed on the floor between two pieces of 
card board. when firm and equable pressure is applied by putting a heavy 
weight or by standing on the upper card board without any jerky move- 
ment, The pieces are once more placed in waiter, and if they continue to 
float after the application of this pressure, the medical jurist is justified in 
affirming that respiration has been established. If the lungs sink separately, 
or if they float, but the pieces sink after pressure, it means that respiration 
has not taken place. If some of the pieces float while others sink it shows 
feeble respiration owing to the partial penetration of air. 


Objections—The two following objections have been raised against the 
hydrostatic test but, on close scrutiny, neither of them diminishes the value 
of the test :— 


1. The expanded lungs may sink from disease or from atelectasis. 


2. The unexpanded lungs may float from the presence of putrefactive 
gases or from artificial inflation. 


1. The expanded lungs may sink from— 


(a) Disease—This may be acute oedema or consolidation of the lungs 
from pneumonia or congenital syphilis. In such cases the. pathological 
conditions characteristic of the disease will be easily detected” either by the 
naked eye or by microscopic examination, and it is not likely that both the 
lungs will be similarly affected. There will certainly be some portions of 
the expanded lungs which will escape the disease and consequently float in 
water. In cases of infanticide it is always necessary to examine the lungs 


for the evidence of disease to exclude the possibility of their sinking in water 
due to this cause. 


(b) Atelectasis—Cases of atelectasis, ie. non-expansion of the lungs 
in childen born alive and surviving for a few hours, though rare, have 
oceurred, but there is no other test by which this condition can be deter- 
mined, and so the test does not lose its value in its general application. 


Three explanations ® for the non-expansion of the lungs have been given as 
mentioned below :— 


(1) Owing to the feeble respiration, alr may not reach ‘the alveoli, but 


the zration of blood may take place through the lining membrane of the 
trachea and bronchi. 


(2) The air which entered the lungs may have been entirely absorbed 
by the blood after respiration stopped, if circulation continued. It is a fact 
_ that the heart of a newly-born infant may continue pulsating for half an 

hour or more after the stoppage of respiration, or when the infant is in a, 
state of asphyxia. 


(3) If the respiratory movements are very feeble it is quite possible 

more air than what was taken during every act of inspiration, to be 
expelled from the lungs during expiration owing to the recoil of the lung 
tissue. Thus, the hmgs may be emptied of all air, and may subsequently 
return to the foetal condition. 


burial, There was ample evidence to show that the child lived 
. At the necropsy the child was found to be a fairly well- 


teveloped fail-time The lungs were found collapsed, and were in a state 











Dixommann, Forens. Med. and Toxic. Ed. VL Dp. 116. 
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respond to the hydrostatic test. Dr. Dilworth, who examined the body, stated that but 
for the evidence heard by him at the inquest he would have no hesitation in affirming that 
the child had been still-born and had never breathed. He suggested that the child had 
lived a few hours by what little eration the blood received through the mucous membrane 
of the trachea and larger bronchi—Brit. Med. Jour., Dec. 1, 1900, p. 1567. 


29. A married woman, the mother of a family, was delivered of a seven months’ 
child. The infant was washed and dressed ; it did not ery, but the nurse said “it made 
a moaning noise”. It lived a little over seven hours. An inquest was held, and at the 
autopsy the lungs were found collapsed and had all the appearance of those of a child 
who had never breathed. There were no developed air cells or vermilion spots. The 
lungs sank in water. They were then cut up into small pieces and every piece went 
to the bottom immediately it was thrown into the vessel. There was no doubt that the 
infant had lived and breathed, though probably very feebly, for seven hours.—Charles 
Randolph, Ibid., Jan. 19, 1901, p. 146. 

2. The unexpanded lungs may float from— 


(a) The Presence of Putrefactive Gases—For the putrefactive gases 
to be the possible cause of floating the lungs, there should be distinct signs 
of decomposition of the body as well as of the lungs. The putrefied lungs 
are soft and greenish in colour, and the putrefactive gases collect under the 
pleurze and in the connective tissue in the form of air bubbles of different 
sizes, which can be squeezed from place to place, and can be expelled on the 
application of pressure after cutting the lungs into pieces, so that they will 
sink when placed in water, whereas the air due to the establishment of 
respiration cannot be expelled from the air vesicles after the application of 
pressure, unless the force is so great as to disintegrate the lung tissue. 


However, the medical jurist should never venture an opinion, if the lungs 
are too far advanced in putrefaction. 


(b) Artificial Inflation—The fcetal lungs may be artificially inflated 
by blowing air through a tube, catheter or cannula passed into the trachea, 
by the mouth to mouth method or by Schultze’s method (swinging the body) 
of resuscitation. Artificial inflation of the lungs in a newly-born infant is an 
extremely difficult matter. The lungs may be inflated partially but cannot 
be distended completely, even when artificial respiration is performed by a 
trained person. In such cases the stomach is certain to be filled with air, 
while it is airless in still-born infants. Miron Hajkis® has also shown from 
radiographic investigations that mouth to mouth insufflation in a still-born 
infant immediately after birth causes air to enter the stomach but never the 


intestine, while air is never present in the stomach or intestine of still-born 
infants. 


The possibility of inflating the lungs artificially in criminal cases should 
never be countenanced, as inflation can only be practised by the medical 
attendant or by the mother to save the child, but one who wants to destroy 


a newly-born infant will try to prevent respiration rather than induce 
artificial inflation of the lungs. 


In conclusion, the medical officer is justified in affirming that the child 
had lived during and after its birth if he finds the following appearances on 
post-mortem examination of the body of a newly-born infant :— 


(1) A full-term mature foetus judged from its length, weight and 
other characteristics, especially the centres of ossification in the lower 
epiphysis of the femur and in the tarsal cuboid bone. The centre of ossifi- 


cation in the upper end of the tibia is usually found at full-term or shortly 
after full-term. 


(2) The diaphragm standing at the sixth or seventh rib. 


(3) The lungs occupying more or less the thoracic cavity and cov : is 
a portion of the heart and thymus gland. Mee 
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(4) The marbled or mottled appearance of the lungs. 

(5) Bloody froth exuding from the cut surface of the lungs on slight 
pressure. 

(6) The lungs responding to the hydrostatic test. 

When is the Hydrostatic Test not necessary ?—The medical officer need 
not perform the hydrostatic test, if he finds that— 

(1) The foetus is born at less than 180 days of intra-uterine life, 
when it cannot be viable. 

(2) The fcetus is a monster, which, owing to congenital malformations, 
is incapable of living a separate existence. 

(3) The foetus shows signs of intra-uterine maceration. 

(4) The umbilical cord has separated and the umbilicus has cicatrized., 


(5) The stomach, on dissection, contains coagulated or half-coagulated 
milk as a result of the active digestive function. 


4, Changes in the Stomach and Intestines——During the process of 
respiration air is first swallowed in the stomach, and then gradually extends 
down the intestines owing to peristaltic movements. Hence, when. the 
stomach and intestines are removed from the body after tying double liga- 
tures at each end of the stomach, at the end of the duodenum and also at 
some lower parts of the intestines, they will float when placed in water. 
They are then separated and tested separately for floating capacity. If_ 
respiration has not taken place, the stomach and intestines, being airless, 
will sink in water. This is known as Breslau’s second life test. It is a 
corroborative test rather than a conclusive one. The practicability of this 
test is useful especially when air has been prevented from entering the lungs 
by foreign bodies or by occlusion of the bronchi. When breathing is 
impeded or imperfect, air enters and fills the stomach and intestines with a 
larger quantity than when breathing has completely and speedily taken 
place. The test is useless when the body has undergone decomposition, or 
when there has been an attempt at artificial inflation of the lungs. 


On careful dissection under water so as not to allow its contents to 
escape, the stomach shows the presence of mucus with air bubbles and saliva, 
if respiration has been established; whereas it will show the presence of 
only a glairy mucus, if respiration has not taken place. The presence of 
blood, meconium and liquor amnii in the stomach indicates that the child 
was alive at or shortly before its birth and had swallowed these during the 
act of respiration. The presence of milk or farinaceous food in the stomach 
is very strong evidence that the child was not only born alive, but had lived 
for some time after birth. Any substance found in the stomach should be 
identified by microscopic examination. The absence of meconium from the 
bowels is not absolute proof of live-birth, as it may be voided in breech 
presentation even if the child is still-born. Under ordinary circumstances 
meconium is passed immediately, or within twenty-four hours, after birth. 


Tt may be necessary to recognize the stains of meconium on the clothing. 
They are brownish-green and stiffen the fabric but do not penetrate deeply 
Into its texture. When dissolved in water meconium forms a green solution 
which is acid in reaction, and is not affected by boiling. 


5. Changes in the Kidneys and Bladder—The deposit of uric-acid in 

the form of brownish-yellow crystalline streaks found in the pelves of the. 

kidneys has been regarded by some authorities as positive proof of live- 

birth, but this sign is not reliable as the crystals have been found even in 
still-born children. 
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The absence of urine in the bladder is not at all diagnostic of live-birth, 


as urine may not be passed for some hours after birth, or it may be passed 
mechanically during labour, and the child may subsequently be born dead. 


6. Change in the Middle Ear (Wredin’s Test).—Dr. Wredin of Petrograd 
has observed that the gelatinous embryonic connective tissue, which fills 
the middle ear during foetal life, disappears after birth, and is replaced by 
air, if respiration has taken place. This is not a valuable sign, since the 
gelatinous mass may disappear during foetal life, or may not disappear until 
two or three weeks after birth. 


Iu. IF BORN ALIVE, HOW LONG DID THE CHILD SURVIVE 
THE BIRTH ? 


It is not possible to determine the exact length of time that a child has 
livéd after its birth, but an approximate idea may be formed from carefully 
considering the following changes in the external and internal appearances 
of the body :— 


1. Changes in the Skin——The skin of a newly-born infant is bright red, 
and cavered with vernix caseosa chiefly in the axilla, inguinal region and 
folds of the neck. The vernix is not easily removed and persists for a day 
or two, but it is possible for a child to be born with little or no vernix. 

irth the skin changes its colour, and becomes darker on the second 
or third day; it then becomes brick red, and finally yellow. It assumes its 
normal colour in about a week’s time. The exfoliation of the sin, chiefly 
on the abdomen, occurs during the first three days after birth. The exfolia- 
tion has to be distinguished from the detachment of the cuticle due to 
intra-uterine maceration. 


2. The Presence of a Caput. Succedaneum.—A caput succedaneum is a 
valuable sign when present. It is a swelling which usually forms in the 
scalp tissues over the presenting part of the head during delivery. It 
generally contains serum. Occasionally there is effusion of blood with 


ecchymoses in the tissues. It disappears from twenty-four hours to seven 
days after birth. -_ 


3. Changes in the Umbilical Cord.—The changes in the umbilical cord 
begin to appear from the cut end to its base at the umbilicus soon after birth 
when it has been divided. Clotting occurs in the cut end after two hours. 
The portion of the cord att&¢hed to the child shrinks, and dries within 
twelve to twenty-four hours, and an inflammatory ring of redness forms at 
its base from thirty-six to forty-eight hours. This should not be confounded 
with a line of redness seen round the umbilicus at the time of birth. This 
line is merely red without any sign of a swelling or inflammation. By tbe 
second or third day it shrivels up, mummifies, and falls off on the or 
sixth day leaving a slightly suppurating ulcer, which heals and cicatrizes 
within ten to twelve days. In rare cases the cord may drop off as early as 
the second day or as late as the tenth day. The mere mummification of the 
cord is not of any value as a sign of extra-uterine life, as it occurs in the 
dead body of a newly-born child if exposed to the air, but the separation of 


the cord with the formation of a cicatrix is a sure sign of survival of the 
child after birth. 


The mummification of the cord does not occur, if the child is submerged 
in water immediately after birth. Similarly, a cord which has already dried 
and withered may become soft and supple, though tough, if the body is lying 
im water or wrapped in wet clothes. ec 
vessels, ductus venosus, du : 
necessary to carry out the foetal circulation, are no longer »z 
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perform their functions after the birth of the child and are, therefore, obli- 
terated. Thus, the umbilicial arteries begin to contract in about ten hours 
after birth, and are completely closed by the third day. The umbilical vein 
and the ductus venosus are the next to contract. For the first three days the 
contraction is rather slow, but complete obliteration occurs onthe fourth or 
fifth day. The ductus arteriosus begins to contract first at the aortic end, 
is reduced to the size of a crowquill by the seventh day and usually closes 
completely by the tenth day. The closure ot the foramen ovale generally 
occurs by the eighth or tenth day. Sometimes, it remains patent upto the 
second year, while in a few cases it remains open throughout life giving rise 
to cyanosis, a condition known as Morbus coeruleus. In rare cases the 
foramen ovale has been closed at birth. 





IV. WHAT WAS THE CAUSE OF DEATH? 


The death of the child may occur from natural, accidental or criminal 
causes. 


NATURAL CAUSES 


1. Immaturity—If the child is prematurely born, it generally dies 
immediatély after birth. In the case of the premature birth of a child the 
question may arise as to whether the birth was criminally induced or not, 
for under the Indian Penal Code, the criminal induction of premature labour 
is an offence, but not culpable homicide, though under the English law, a 
person is guilty of murder, if he does an act by which a child is born 
prematurely so that it is not capable of living, and dies in consequence of 
‘its exposure to the external world. 


2. Debility.—The child may be of full-term, and yet may die after birth 
from debility due“té“the want of general development. In such a case no 
disease is detected, but some portions of the lungs may be found in a state 
of atelectasis from feeble respiration. 


Congenital Diseases——These are syphilis and specific fevers, such 
as smali-pox 







“Mlague, etc. attacking the mother, or diseases of the child’s 
internal organs, viz. the lungs, heart and brain. 


Syphilis is the usual cause of the death of the fcetus. Specific fevers 
cause death from the toxezemic condition of the blood produced by the attack 
on the mother, or from the attack on the child itself. Of the diseases of the 
internal organs, hepatization and tubercle of the lungs are common. The 
heart affections are rare, while diseases of the brain may destroy life without 
leaving any traces behind. 


4. Hemorrhage.—This may occur from the umbilical cord, stomach, 


3. Malormations—These are acephalous and anencephalous monsters 
er chiftten born with congenital abnormalities of the blood vessels, heart, 
or alimentary canal. It must be remembered that monstrosity or malfor- 
mation is no justification for taking the life of an infant. Again, it must be 
remembered that monsters do not necessarily die soon after birth. 









larynx or from the enlargement of the thymus gland. 
ta Previa or 


aor mat Abnormal Gestation.—Any of these conditions 
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9. Erythroblastosis Foetalis—When an Rh-negative woman is carrying 
an Rh-positive fcetus, anti-Rh agglutinins are formed in her serum owing to 
the introduction of the Rh agglutinogen inherited by the foetus from the 
Rh-positive father into her circulation through the placenta. On passing 
back into the foetal circulation through the placenta, these agglutinins cause 
hemolysis of the red blood corpuscles of the fcetus in the uterus. Such a 
hemolytic process results in the group of conditions, known as (1) feetal 
hydrops with still-birth, and (2) icterus gravis neonatorum and (3) anzemia 
of the new-born, which generally cause the death of the foetus shortly after 
birth. It may be remarked that such cdses are very rare in India. 


ACCIDENTAL CAUSES 


Accidents causing the death of the child may occur during or after 
birth. © 

During Birth—1. Prolonged Labour—Prolonged labour may cause 
the death of a child by causing extravasation of blood into the meninges or 
on the brain substance with or without fracture of the skull bones owing to 
severe compression of the head against the pelvis. In a case where there is 
fracture of the skull, it is usally a slight fissure of the parietal and frontal 
bones or a spoon-shaped depression without any external injury on the 
scalp. The head will show a marked caput succedaneum and moulding as a 
result of difficult labour. In this connection it should be borne in mind that 
the defective ossification of the cranial bones of a newly-born child may be 
confounded with fractures which may lead to dangerous mistakes. Casper 
states that defective or retarded ossification commonly occurs in the frontal 
and parietal bones and rarely in the occipital bone of mature as well as 
immature children. He describes their characteristic appearances in the 
following terms: “If the bone in question is held up to the light this is 
seen to shine through the opening, which is closed only by the pericranium. 
When the periosteal membrane is removed, the deficiency in the ossification 
is seen in the form of a round, or irregular opening, not often more than 
three lines in diameter, though frequently less; its edges are irregular and 
serrated ; these edges are never depressed as is the case in fractures, and 
neither they nor the parts in their neighbourhood are ever observed to be 
ecchymosed.” Sometimes, the child dies from exhaustion on account of 
prolonged and difficult, dbour. 


2._. Pressure on, er. Prolapse of, the Cord.—In such cases, death occurs 
from asphyxia and, on post-mortem examination, blood, meconium, Liquor 
amnii, or vernix caseosa may be found in the bronchial tubes. These may 
be examined with a hand lens, or vernix caseosa may be stained with gentian 
and violet solution, and then examined under the low power of a microscope. 


3. Knots of the Cord or its Twistmg round the Neck-— A, child is 
sometimes strangled before birth by the knots or loops of the cord being 
tightened, or the cord being coiled round its neck during delivery. A 


spasmodic contraction of the os uteri round the neck of the child may result 
in its death by suffocation. 





4. Injuries.—Heavy.-blows on the abdomen of a pregnant woman with 
blunt weapons, kicks or falls from a height may kill the foetus in utero by 
causing concussion of the brain with or without fracture of the skull bones 
or rupture of the blood vessels or internal organs. In such cases it is not 
mecessary that there should be any external marks of injuries on the 
woman’s abdomen. Sometimes, fractures of the long bones are caatsed.: bi 
intra-uterine injuries and are recognized by the formation of callus, .-Raré 
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uterine contractions may be so powerful as to fracture the cranial bones of 
the fcetus. 


Cater records the case of a woman, aged 32, who expected her first delivery about 
December 24, 1901. A month before the anticipated event there was heemorrhage per 
vaginam following a “very bad dream”, the patient leaving her bed during sleep. The 
child was then living and occupied the left dorso-anterior transverse position. The 
external os barely admitted the finger tip. The hemorrhage ceased within forty-eight 
hours. On the 6th December Isbour pains commenced at 11 am. At 5 pm. the doctor 
on his arrival found that the child was born and lying in its back with both legs and 
thighs flexed, the feet resting agamst the mother’s left buttock. The cord was almost 
black and without pulsation, but there was no discoloration about the body. The eyes 
and tongue protruded, the head presenting the appearance of craniotomy forceps having 
been employed. The frontal bone was fractured, the fracture extending from above the 
left orbit to the right malar bone. The occipital bone was fractured into two unequal 
pieces. The child was full-term and weighed 63 Ibs. There was no such pelvic defor- 
mity as to be responsible for the crushing of the child’s head.11 

5. Death of the Mother.—When the mother dies in the act of delivery, 
the question arises as to how Jong a child may live in utero after her death. 
The time depends upon the cause of the mother’s death. If death occurs 
slowly from heemorrhage, there is very little chance of saving the child, but 
it may be saved if an attempt is made to extract it soon after the sudden 
death of the mother from some accident, if she was previously in good 
health. Rosin “ reports a case in which he delivered a full-time male child, 
weighing 73 pounds, by Czesarian section in a state of asphyxia livida 
a quarter of an hour after the mother’s death. Twenty minutes’ artificial 
respiration and alternate immersions in hot and cold baths revived the child, 
who cried lustily. Dixon Hughes** mentions a case in which a live child, 
weighing 9 pounds and 4 ounces, was delivered by forceps 9 to 10 minutes 
after the sudden death of the mother. A case is also recorded where twins 
were delivered by Ceesarian section 5 minutes after the death of a Chinese 
woman, aged 38 years.!* 


After Birth—1,. Suffocation..A—child may die from suffocation after 
birth; if it is born under a caul, i.e. with membranes over the head thus 
covering the mouth and nostrils. The child may also die from suffocation, 
if its face is pressed accidentally in the clothes or submerged accidentally in 
the discharges, such as blood, liquor amnii or meconium. 


2. Precipitate Labour.—In_ precipitate labour a child may be born 
without the mother’s knowledge and may die from suffocation by falling 
accidentally into a privy pan containing feeces, or from drowning by falling 
into a chamber pot containing urine. If the woman is standing erect at the 
time, the child may be forcibly shot down from her genital canal, and may 
die from fracture of the skull caused by a fall on a hard floor. Ordinarily, 
a drop of thirty inches which is the average distance of the female genitals 
from the ground in the erect posture is sufficient to cause fracture of the 
skull bones, but a fall of eighteen inches may fracture them as well. In 
such a case the child is small as compared with the size of the pelvis of the“ 
mother and one or both parietal bones may be fractured ; in some cases the 
fracture may radiate into the frontal, and squamous portion of the temporal 
bone. Mud, sand or gravel may be found in the hair or injured scalp of the 
child, if the floor is covered with such material. The cord is either torn 
aeross, or the placenta is expelled with the child. Hzemorrhage from the 
torn cord, as a rule, stops owing to the contraction of the muscular wall of 





Hi. Brit. Med. Jour. May 17, 1902, p. 1207. 

22. Leneet, April 16, 1927, p. 820; see also Joyce Morgan, Lancet, Aug. 3, 1940, p. 182. 

13. Med. Jour. Austrl, Oct. 2, 1943, Vol. 30, p. 264; Med.-Leg. and Criminal Rev. Vol. : 
Hi, Part WE, 1944, p. 170; see also Khalid Naji, Lancet, April 24, 1948, p. 654; Walker « 
and Mathews, Brit. Med. Jour, April 22, 1950, p. 933: Kronick, M., New Eng. J. Med. - 
Dee. 14, 1950, p. 953. 
14. W. Glyn Evans, Brit. Med. Jour. Sep. 1, 1951, p. 546. 
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the umbilical arteries, but it may sometimes be so profuse as to cause the 
death of the child. 


Precipitate labour is possible in multiparee with large roomy pelves, but 
is extremely rare in primiparz, but pseudo-precipitate labour may be 
possible, when there has already ‘been some dilatation of the cervix. In suck 
a case the woman may get labour pains, but may not realize their signifi- 
cance and may not know that the birth was imminent. Rensha™ reporis 
the case of a young primiparous woman who, telling her mother that she 
was feeling queer, stepped across the room and Jeaned on the mantel shelf, 
when without warning the child fell on the floor rupturing the cord, and 
almost immediately the placenta was expelled. 


In connection with precipitate labour it will not be out of place to 
mention that the plea of unconscious delivery is sometimes raised in caseS 
of infanticide ; hence the medical jurist should bear in mind the possibility 
of such an event in certain conditions. There is no doubt that unconscious 
delivery may take place, when a woman is under the influence of a narcotic 
or intoxicating drug, or suffering from syncope, asphyxia, apoplexy, coma, 
delirium or eclamptic convulsions. Cases are also recorded, where women 
have been delivered unconsciously during profound sleep and hysterical fits. 
But these conditions should be such as to bring on deep lethargy and com- 
plete loss of sensation, or else the uterine pains of the expulsive stage of 
labour are likely to arouse the woman, especially if she happens to be a 
primipara. On the other hand, an easy and rapid delivery without any 
painful contractions is likely to occur in multiparous women who have 
roomy pelves and soft relaxed parts, especially if the foetus is small. 


CRIMINAL CAUSES 


WET Hag cy Sm, 





These may be— 


A... The acts of commission, e.g. the use of mechanical violence and 
poisoning. 


B. The acts of omission or neglect. 


_A. ACTS. OF .COMMISSION 


Mechanical Violence.—1....Suffocation.—This is the commonest form of 
infanticide. A newly-born infant is easily suffocated by pressing the face 
into some soft material, such as a pillow or bed cloth, or by closing the 
mouth and nostrils by a towel, handkerchief or some other cloth or by the 
hand. The mother may suffocate her child by intentionally overlying it, 
or by forcing mud, rag, or cotton-wool into its mouth and throat. In one 
case I found a piece of white, blood-stained cloth, 13’ long and 6” broad, 
stuffed into the throat and blocking the upper opening of the air passage. 
In another case a strip of a gunny bag, 10’ < 5’, was found blocking the 
larynx. The mother may sometimes force her finger into the mouth of the 
child to prevent it from crying after birth and thus suffocate it to death. In 
such a case scratches or lacerations may be found about the mouth, tongue 
and throat. . During the post-mortem examination of the body of a newly- 
born infant the mouth and throat should be examined for the presence of 
some foreign matter which, if detected, should be preserved, and sent in a 
sealed packet to the Superintendent of Police. The nose, lips and angles of 
the mouth should also be examined for the presefice of bruising or other 
injury. —_ 

It should be remembered that infants are sometimes suffocated to death 
by B¥€ssure on the chest. Thus, in‘a case of infanticide I found the right 
Eee ee ee aoe 
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fourth, fifth and sixth ribs fractured and in another case the left third 
fourth and fifth ribs and the right third, fourth, fifth and sixth ribs were 
actured. 


2. Strangulation.—This is also a common form of child murder. During 
the act oF strangulation far greater violence is used than necessary, and 
severe marks of abrasions and contusions with extravasation of blood in the 
soft tissues are usually found on the neck. In one case a thick rope was 
used to strangle a child, and an izarband (a tape of pyjama) was used as a 
ligature round the neck in another case. This child with the izarband 
twisted round its neck and wrapped in a pyjama was found in the lavatory 
of a third class compartment of a railway train at the Agra Fort Station. A 
newly-born child is sometimes murdered by passing the umbilical cord as 37" 
ligature round the neck. In such a case the plea put up by the defence is 
that the child was strangled accidentally by the cord coiling round the neck 
during delivery. In an accidental case of this nature there is most probably 
a broad continuous groove, livid or red in colour, without any excoriation 
and the death being due to the stoppage of circulation, the lungs are 
generally found in a fcetal condition. 





Fig. 150.—Infanticide : Strangulation. Note ligature mark on neck. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 





Fig. 151 —Strangulation of a new-born child. 
{From a photograph lent kindly by Dr. H. §. Mehta.) - 
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In October 1921, the body of a newly-born infant was found lying in the grass farm 
at Naka Hindola. The umbilical cord was twisted rourd the neck, ard the knot was 
tightened by fixing a piece of madar root in its loop and across the windpipe. The cord 
was twenty-five inches long with one end attached to the navel and the other end cut 
with a knife or a pair of scissors. On removing the cord, a soft depressed mark, one inch 
by a quarter of an inch, was found encircling the neck over the windpipe. There was 
extravasation of blood in the subcutaneous tissues under the ligature mark. The wind- 
pipe was congested. The lungs responded to the hydrostatic test and were congested. 

Rarely, the natural folds of the skin in the neck of a fat child may 
resemble the cord marks caused by strangulation, but in that case no marks 
of abrasions or any extravasation of blood will be visible on the neck. 


In cases of throttling, in addition to the bruises from the pressure of the 
fingers and thumb and scratches from the finger-nails found on the neck 
rupture of the muscles and fracture of the laryngeal or tracheal cartilages 
may be detected, as undue violence is used in throttling infants. 


3. Drowning.—Thisis a rare form of child murder. As recorded by 
Chevéts submersion of the child’s face into a cauldron of warm milk 
(Dudh pita karna) used to be a common method of infanticide in Benares 
and other neighbouring places. Nowadays the usual custom is first to kill 
an infant by suffocation, 
strangulation, etc., and then 
to throw the body into a 
cesspool, well, tank or river 
with a view to concealing 
the crime. 


The post-mortem appear- 
ances would be similar to 
those found in adults, if the 
child was drowned after 
respiration had been estab- 
lished. No signs would be 
evident, if a woman was 
delivered in a bath and the 
child was drowned before 
“respiration had taken place. 


4. Fracture of the Cra- 
nium.—yaeture of the cra-— 
nial bones results from a- 
blow on the head with # 
blunt weapon or from the 
head being dashed against 
a wall or a hard ground or 
being pressed forcibly under 
a leg of a bedstead (char- 


poy). Excessive violence 
being used in such cases, 
depressed or comminuted 
and extensive fractures of 

. the skull bones with cere- 
A bral hemorrhage and con- 
Fig. t2—Infanticide i throttling. Note abrasions on eer an joeeration ot the 
(From a photograph lent kindly by Dr. H. S. Mehta.) lacerated wounds . of 
scalp are usually nofieed;* 

A newly-born child which was found lying dead on a railway line near Aeb 

Station showed, on post-mortem examination, fracture of the occipital bone, with, ex@ 
rr 
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vasation of blood on the under surface of the scalp on its posterior aspect. It was pre. 
sumed that the child was thrown out of a window of a railway carriage of a running 
train, as it was found soon after the train had passed. 


A newly-born female infant was discovered lying in a densely populated workin 
class street in Leith, which had been thrown from a window on the first floor, a height 
of fourteen feet and three inches. The infant was removed to the parish hospital, where 
she died six hours later. At the necropsy no external marks of violence were found on 
the body, but the scalp all over felt soft. In the left parietal region there .waS a non~ 
discoloured swelling of the size of half a walnut. On reflecting the scalp a copious effusion 
of dark coloured coagulated blood was found in the areolar tissue over almost its entire 
extent. The left parietal bone showed a somewhat depressed stellate fracture radiating 
from a point situated about midway nearer its lower border. Of the three fissures one 
extended upwards to the sagittal sutures for a distance of two inches, a second reached 
forward to the frontal bone for one inch, and the third ran towards the occiput for one 
and a half inches. There was considerable congestion of the brain substance.—Garland, 
Brit. Med. Jour., May 18, 1907, p. 1182. - 

The defence is usually based on the plea of precipitate labour in those 
cases where the cause of death is due to fracture of the skull bones, 
Precipitate labour is likely to occur in a woman with a roomy pelvis and 
with an old laceration of the perineum, or a woman may show a recent 
rupture of the perinzeum if examined soon after delivery ; but the perinzeum 
may be ruptured in a primipara even if the delivery was normal. More. 
over, in a case of precipitate labour the foetal head will not show a caput 
succedaneum or moulding, and the fracture will be fissured and limited to 
the parietal or frontal and squamous portion of the temporal bone, but will 
not be extensive and comminuted affecting the vault or base. The placenta 
may be born along with the child, or the umbilical cord may show the torn 
and ragged ends due to its spontaneous rupture owing to the sudden jerk 
and strain. The ruptures occurs more frequently at the foetal end than at 
the placental end of the cord, but does not occur in its middle. Sometimes, 
the amniotic sheath of the cord remains intact, but the vessels contained in 
it may be torn at both ends. If the cord has been intentionally torn, it is 
usually to find rupture of the liver caused by the forcible strain put upon the 
child’s abdomen during the process of traction of the cord. The length of 


the cord, if available, should always be measured at the time of the post- 
mortem examination. 


0. Fracture and Dislocation of the Cervical Vertebrze.—These injuries 
are produced by criminal violence applied to the neck. Th 


they are not 
usually caused by falls but may be produced acci dentally “by forcible 





siderable mobility. 
_  § Wounds.—A-newly-born child may be killed by penetrating wounds 
into the h 


pms or scissors. 





wound in the cranium was not the cause of the death. 
A. Ucke'8 reports an extraordinary case of child murder. An illegiti- 
mate child, 20 days old, died in suspicious circumstances. It was found that 
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the mother had ten days before the child’s death passed four needles into the 
heart, lungs and liver. Death resulted from sePs'® with purulent inflam- 
mation of myocardium and bilateral pleurisy. At the Post-mortem exami- 
nation the needles were found in the right heart and the liver, and had left 
behind a deposit of iron in the tissues and as a result of the damage to the 
right heart congestion had been produced in the Tesion of the vena cava 
which had led to a typical atrophy of the liver cells. 


G. B. Sahay of Patna reported to me a case of infanticide, in which a 
newly-born female child was murdered by squeezing the abdomen. Post- 
mortem examination revealed externally the presence of a small bruise on 
the abdomen and internally laceration of a coil of the small intestine and 
rupture of the liver and spleen. 


7 Poisoning.—Pgison is rarely used for the purpose of infanticide, though 
sometimes crude opium is put on the tongue of a child or it is smeared on 
the nipple of the mother’s breast, which is then given to the child to suck. 
Other poisons, such as arsenic, madar, datura and tobacco are also used for 
destroying newly-born infants. In suspicious case; the stomach and other 
necessary viscera should be preserved for chemical analysis. 


B. ACTS OF .OMISSION OR NEGLECT 


The law. presumes that a woman who is about to be confined, should 
take-Gedinary precautions to save her child, after it 1s born. She is guilty 
of criminal negligence if she fails to do so. Thus, the acts of omission or 


neglect constituting the crime under the law 


1. Omission to take the necess help of a midwife or a skilled physi- 
cian so that proper arrangements may MP Orde to save the child after its 
birth. A married woman, or one who has borne children, is presumed by 
law to know her duty towards her newly-born cha. +s soon as she gets 
labour pains she must inform her friends of her condition, and must send 
for medical aid. If she has failed to take any of these precautionary 
measures she may raise the following two points m defence :— 


(1) ‘That she was not aware otf her pregnancy till the birth of her child. 


(2) That she fainted away owing to the sudden onsent of violent labour 
pains, and did not know what followed next. 


_ . In connection with the first point, it must be admitted that in rare Cases 
it is possible for married women, who become pregnant for the first time 
very late in life or have not conceived for many Years after the birth of 
their last child, to go to full term without being aware of their condition. 
They attribute the symptoms of pregnancy to some disease. 

Beckers 19 records the f : , aged 30, the mother of three 
children, aged 34 and 5, who found one morning that her bedelothes had been soaked 
by a clear vaginal discharge. On examination she was surprised to learn that she was 
at full term, as she had never suspected that she was pregnant. She had menstruated 
regularly as usual for four or five days at a time, and had felt no quickening, or had any 
digestive disturbance. Her abdomen and breasts had remained large since her last 
confinement. The woman gave birth to a normal infant the next day after expulsion of a 
considerable amount of amniotic fluid. Hobbs 20 describes @ case in which he was called 





She was delivered of a healthy child of 7$ pounds in three hours and a half after her 
first pain. There was no evidence of wruickoning and she felt perfectly fit and used to 
play tennis during the whole period of gestation without being conscious of the fact that 
she was pregnant. In fact she went out for a twelve-mile walk with her husband the 
day before the child was born. Dr. Robinson, Obstetric House Surgeon, King George’s 
Hospital, Lucknow, described to the author a case where 2 Hindu married woman, aged 
42, who had five previous pregnancies, the last one bems fifteen years \ago, noticed a 
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sudden escape of fluid from her vagina on the 7th October 1930, at 7 a.m., and sought 
admission into the hospital on the next day at 4 pm., after she had travelled 48 miles 
by a motor car to reach the hospital. She did not thimk that she was pregnant, as she 
had no amenorrheea. During the last five months the periods were irregular and during 
the last three months the menstrual flow was scanty. She attributed it to the approach 
of the menopause. On examination the foetal heart sounds were heard on the left side, 
the vertex was presenting and the membranes had already ruptured with a partial 
Gilatation of the os. At 7 pm. the os was fully dilated and a living female child was 
delivered with forceps. It weighed 62 pounds. 





Fig. 153.—Infanticide : Cut throat. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 


However, cases in which there are distinct motives for pleading uncon- 
scious pregnancy require very careful examination. Such cases are pro- 
bably unworthy of belief. This remark especially appliéS to a widow or an 
unmarried woman charged with infanticide, who is bound to consult a close 
friend or a medical practitioner on seeing the altered condition of her body, 
knowing fully well that she has exposed herself to the chances of pregnancy. 


With reference to the second point it would be necessary for her to prove 
precipitate labour. 


to ligature the cord after it is cut may bleed the child to 
hemorrhage may also occur, if the cord is not tightly 









result in suffocation. In the absence of a medical practitioner or any other 






Si scams sion. to protect the child from cold or heat. Exposure of a 
newly-born child to cold or heat may destroy its life without Leaving any 


marks of violence suggestive of the cause of death except perhaps cerebral 
congestion. 
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At 8 am. on the 13th January 1934, a newly-born male infant wes found Iiving, 
exposed on a grave in Shahmina, Lucknow. The infant was at once removed to the 
Queen Mary’s Hospital, where he was found very cold with subnormal temperature and 
died at about 3 am. At the post-mortem examination by me at 1 p.m. on the 15th 
January 1934, the body was found to be that of a full-term male infant. There were 
no marks of external injury on the body. The brain, lungs and other viscera were 
congested. 

5....Qsmission to supply the child with proper food according to its age. 
The starvation of a child constitutes slow death. The stomach and intestines 
must be examined for the presence ot food. If the child is immature it is 
very difficult for the medical practitioner to say whether the death was due 
to natural causes owing to feebleness, or was due to starvation. The case 
depends chiefly upon circumstantial evidence. 


THE ABANDONING OF INFANTS 


When a newly-born infant after it is born alive, is exposed in any place 
with the intention of abandoning it and death does not supervene, the parent 
or person responsible for the care of such infant is guilty under section 317, 
LP.C., and may be punished with imprisonment of either description for a 
term which may extend to seven years, or with fine, or with both (see 
Appendix IV). The exposure need not be such as would put the child of 
tender years (under twelve years according to the section) in the immediate 
danger of health or life. The Madras High Court has held that it was not 
necessary that the exposure and abandonment must be under such cireum- 
stances as to endanger the life or the health of the child. The only 
ingredient required to complete the offence is an intention of wholly 
abandoning the child.2!' The offender may be tried for murder or culpable 
homicide, as the case may be, if the infant dies in consequence of the 
exposure (see Explanation to section 317, LP.C., Appendix IV). 
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In-a-case where infanticide is not proved, the mother is usually charged 
under section 318, LP.C., with a lesser offence of concealment of birth by 
secretly burying or otherwise disposing of the dead body of her newly-born 
child, and may be punished with simple or rigorous imprisonment for a 
period which may extend to two years, or with fine, or with both (see 
Appendix IV). It does not matter whether the child died before or after 
or during its birth, but there must be a secret disposal of the body. Leaving 
the dead body of a child in the compound of a house or in a public place 
where it can be easily seen does not constitute an offence under this section. 

A woman, being pregnant with an illegitimate child, went to the village jungle for 
purpose of nature and there, in the presence of another woman, gave birth to a child, 
which died immediately. The dead body was left on the spot where the birth took place 
and was there discovered two days afterwards. It was held that the mere leaving of 
the body where the birth took place did not constitute an offence under this section 
as it did not amount to a secret disposal.22 But where a woman threw a child down 
a privy,“8 and where a woman placed a living child in a place of concealment, and on 


subsequently revisiting that place found the child dead and left it there,24* it was held 
that this offence was committed. 


For the purpose of this section a foetus is considered a child, if it has 


attained so znuch maturity as to be capable of maintaining a separate 
existence. 
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CHAPTER XTX 
INSANITY AND ITS MEDICO-LEGAL ASPECTS 


Definition.—It is not easy to give a succinct definition of insanity and a 
medical witness should never venture to do so in a court of law, even though 
pressed for it by counsel, inasmuch as the law requires of him to affirm 
whether a particular individual, by reason of unsoundness of mind, is either 
incapable of looking after himself and managing his own affairs, or is 
dangerous to himself or to others. It appears that the law givers have used 
the term “unsoundness of mind” (non compos mentis) in the Indian Penal 
Code with a view to avoiding the necessity of defining insanity. Unsound- 
ness of mind covers a wider range, and is synonymous with insanity, lunacy, 
madness, mental derangement, mental disorder and mental aberration or 
alienation. All these terms are used for fthe disordered state of the mind 
in which an individual loses the power of régulating his actions and conduct 
according to the rules of society in which he is moving.) 


In cases of insanity brought before courts the following terms are often 
used in giving evidence ; hence the medical jurist should be well acquainted 
with the distinguishing points between them :— 


1, Delusion—A delusion is a false or erroneous belief in something 
which is not a fact. It is not always a sign of insanity. A normal man may 
have a delusion, but he corrects it by reasoning power, by applying his past 
experience, and by listening to the arguments of other people. A delusion 
in an insane person is a symptom of brain disease, is not in harmony with 
his education and surroundings, and cannot be corrected by any amount of 
logic, reasoning or argument. An insane person is guided by his own 
feelings and sensations, and does not care to listen to any arguments. 


Delusions may be of grandeur or exaltation, of persecution, of depres- 
sion, of reference, of jealousy, of infidelity, ete. Delusions of grandeur and 
delusions of persecution are often found together in the same person. For 
instance, a man who imagines himself to be very rich may also imagine that 
his enemies are conspiring to ruin him financially. 


Delusions are very important from a medico-legal point of view, as they 
often affect the conduct and actions of the sufferer, and may lead him to 
commit suicide, murder or some other crime. The judge and the lawyer 
attach great importance to the presence of delusions as a sign of insanity. 
It is, therefore, necessary that a medical man, when called upon to examine 
the mental condition of a person, should carefully make a note of any insane 
delusions he has been able to elicit during the examination. It must be 
remembered that the delusions may not be evident in the beginning of the 
disease or in a form of insanity which is not characterized by delusions. In 
some cases the patient successfully conceals them, even though he be 
suffering from delusions. 


2, Halfucination—-A hallucination is an erroneous sense perception 
without any external object or stimulus to produce it. It is due to some 
abnormal excitation in the brain cells, and may affect any or all the special 
senses, as also the cutaneous sensations. Hallucinations of sight and hearing 
are the most common. For instance, a man may imagine rats and mice 
crawling into his bed, when there are none, or may suspect a tiger coming 
to devour him, when there is no tiger. He may also hear the voices of 
persons in his room, when there is absolute silence. 

Hallucinations occur in fevers and intoxications, as well as in insanity. 
They may be pleasant, but more often they are unpleasant. A person 
suffering from unpleasant and disagreeable hallucinations. should be classed 
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as a dangerous lunatic, and should be kept under proper restraint, for, owing 
to the delusions arising from these hallucinations, he may be incited to 
commit suicide or homicide. 


3. Itusion—An illusion is a false interpretation by the senses of an 
external object or stimulus, which has a real existence. For instance, a 
man may imagine a string hanging in his room to be a snake, or may, in the 
dark, mistake the stem of a tree on the roadside for a ghost. A sane man 
may experience illusions, but, by closer investigation and his judging power, 
he is capable of correcting the false impression. An insane person cannot 
do so. He believes the illusion to be a reality and bases his conduct on that 
assumption. An illusion by itself is not a sign of madness, but, owing to 
madness, the patient lacks the power or resolution to examine his illusion. 
Illusions of sight, hearing and other senses may occur in cases of mental 
disease. 


4. Impulse—This is “a sudden and irresistible force compelling a 
person to the conscious performance of some action without motive or 
forethought ”.4 Normally, when a man intends to do any act, he tries to 
realize its consequence and then decides whether he should accomplish it 
or not. If he finds that the consequences are unfavourable, he can restrain 
himself and will not undertake that act. An insane man has no balance of 
mind to use the reasoning faculty, and commits the act as soon as the idea 
occurs to him. He has no power to control it, however bad the conse- 
quences may be. It is possible that he may repent of his action afterwards. 


The clinical types of irresistible impulses which are generally noted are 
kleptomania (an irresistible desire to steal articles of little value), pyro- 
mania (an irresistible impulse to set fire to things), mutilomania (an 
irresistible impulse to maim animals), dipsomania (an irresistible desire for 
drink at periodical intervals), sexual impulses which include all acts of 
sexual perversions and suicidal and homicidal impulses. Such impulses are 
commonly met with in cases of imbecility, dementia, acute mania and 
epileptic insanity. 

5. Obsession.—By obsession is meant “an imperative idea constantly 
obtruding itself upon the consciousness in spite of all efforts of the sufferer 
to drive it from his mind”? An obsessive idea arises from the emotional 
state, and the intellect protests against it. Im fact it affords an excellent 
illustration of a border line between sanity and insanity. A man goes to 
bed at night after securely bolting the door of his room, but he immediately 
gets up to see if he has done so. If he repeats the process once or twice and 
then, being fully convinced of the security of his room, goes off to sleep, he 
is considered a sane person. On the contrary, if he does not sleep, and 
spends the whole night in frequently inspecting the security of the bolt, he 
is certainly to be considered insane, and requires to be placed under proper 
care and control. 


Obsessive ideas generally occur among persons suffering from brain fag 
or nervous exhaustion. Very often they are unpleasant and annoying to the 
patients, who may wish to drive them from their minds, but cannot do so. 
These ideas are not infrequently accompanied by some.sort of dread or fear. 


Overbeck-Wright mentions the case of a woman who had been well-to-do, but came 
down in life after her husband’s death. She had a daughter. Both of them were living 
with some distant relatives. At night the mother and child occupied one room. She 
was very much worried about the future of her daughter as she had no money and 
gradually felt the desire come upon her to kill the child. Several times she asked her 
relatives to keep them separate, informing them of the reasons why she wished so. But 
they simply scoffed, and to emphasize their incredulity locked the mother and child 
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. . murdered the child. She was tried and 
Br nevlum Unies section ATi of the Criminal Procedure Code3 sent to the 

6. Lucid Interval—tThis is a period occurring in the course of mental 
disease, during which there is complete cessation of the symptoms of 
insanity, so that the individual can judge his acts soundly, and becomes 
legally liable for his deeds. In criminal cases it is, however, safer not to 
regard such an individual responsible for any offence, for it is sometimes 
very difficult to judge whether he was suffering from some mental aberration 
at the time of committing the offence. Lucid intervals are commonly met 
with in melancholia and mania. 


CAUSES OF INSANITY 


The causes of insanity are classified as predisposing and exciting, 
Predisposing Causes.—The predisposing causes of insanity are— 
1. Heredity. 
2. Marriages. 
3. Impaired vitality. 
4. Absence of moral training and good breeding. 


1. Heredity.—This is the most frequent cause of insanity. The tendency 
to inherit insanity depends largely upon the condition of the parent at the 
time of procreation. It is inherited more through the mother than through 
the father, and may show atavism as in other diseases. It is not necessary 
that the offspring of an insane person should show signs of insanity. It may 
only shew some nervous disorders.in the form of nervous excitement, 
hysteria, epilepsy, etc. It is also true that the parent of a nervous tempera- 
ment may have an insane child. 


2. Marriages.—Child marriages, especially among Hindus, are often 
conducive to insanity owing to the physical and nervous strain of premature 
sexual indulgence. Consanguineous marriages are apt to produce insanity 


as_ they contribute largely towards the perpetuation of bad hereditary 
influences. 


3. Impaired Vitality.—The various causes which tend to impair the 
general vitality of the individual and consequently to render him more 
susceptible to the bacterial infection may be classed as the predisposing 
causes of insanity. _ Thus, menial worry, grief, physical strain, unhygienic 
surroundings, phthisis, syphilis, acute infectious fevers and the critical 
periods of life are all predisposing causes. 


4. Absence of moral Training and good Breeding.—These also tend to 
predispose to insanity. Persons who have not received proper moral train- 
ing and who have not been properly brought up according to their social 
Status in life, are generally lacking in free wil] and self-control, and easily 


life victims of bad influences of undesirable associations during their 


e 


Ex iti —— iti = . . * * 
physical ang wanes. The exciting causes of insanity may be divided into 
Physical Causes.—The physical causes ] 


ivi i i ain be 
sub-divided into two main groups, viz. non cading to insanity may ag 


-toxic and toxic. 


Non-toxie Causes—Among people predisposed by heredity or a neurotic - 


temperament the non-toxic causes such 

as exhaustion resulting from severe 
physical or mental Strain, or serious illness, or cerebral hemorrhage and 
injuries of the skull, may affect the brain ai 
cally, and may induce mental disorder, 


3. Lunacy in India, p. 13. 
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Toxic Causes.——The toxic causes may be grouped under the following 
heads :— 

1, Toxic substances resulting from excessive formation 
elimination of morbid waste products owing to disordered metab 


2. ‘Toxins generated in the system by microbic infection. 

3. Toxeemia produced by the excessive use of certain drugs, such as 
cannabis indica, opium, morphine, cocaine, alcohol, etc. 

Psychic Causes.—Intense emotional disturbances, such as love, hatred, 
passion, disappointment, etc. are the psychic causes, which are liable to 


cause mental derangements, especially among those who are already predi 
posed to it. 


or deficient 
olism. 


INDICATIONS OF INSANITY 


The onset of insanity is usually gradual, but it may be sudden in some 
eases. When the onset is gradual, the early physical symptoms of insanity 
are loss of appetite, constipation, dyspepsia and other digestive disturbances. 
Insomnia is almost a common symptom and in some cases there is a rise of 
temperature ; these are then followed by mental disturbances. The rela- 
tives and friends of the patients notice a change in his conduct and behaviour. 
He is not the same man as he used to be. He is quite eccentric in his dress, 
manners, habits and in his dealings with other people. Speech becomes 
involved and the face bears a blank or vacant expression. He is gloomy, 
morose, listless, apathetic and does not care for the social conventionalities. 
At times he is very excitable and irritable even by trifling worries, which 
he will not otherwise mind. These are followed by an alteration in his 
emotions. His affections for his wife and near relatives are changed into 
dislike and hatred. So far the intellect may not be impaired, and the patient 
may be quite capable of looking after himself and managing his business 
affairs. Later, his memory, however, fails him and the power of self. 
control is lost. The power of reasoning is interfered with, and the judg- 
ment becomes weak and faulty. At this stage the errors of perception of 
the special senses are evident in the form of hallucinations and delusions, 
which may lead the patient to perpetrate some crime or outrage. 


In addition to these personal changes, the surroundings of the patient. 
are often very characteristic. The house or room, in which he lives, is 
untidy and filthy, and the furniture is not unoften arranged in some 
fantastic fashion. 


Stigmata of Degeneration.—In addition to the above symptoms, an insane 


person may exhibit physical peculiarities known as stigmata of degeneration. 
These are— 


1. Changes in the Skull_—The skull may be much smaller or larger in 
all its dimensions than that of the average healthy sane individual, or it may 
show inequality in the shape of both the sides. The frontal or occipital 
bone may also appear to be flattened and the vault may, therefore, look 
extended backwards and upwards in a very prominent manner. 


2. Changes in the Face—The face shows an irregular contour so that 
the nose appears to project on one side and the mouth to be tilted at one 
corner. In some cases the nose may be distorted, and stunted at the root. 
The ears are unusually large or small, and very often present a hematoma, 
which is known as the asylum or insane ear. The teeth are also set 
irregularly, and separated widely. The canine teeth are sometimes unduly 
prominent. The palate is highly arched, narrow, and unequal on both, éhe 
sides. ‘The pupils are irregular, and there is very often a high degree of - 
myopia, or the presence of pterygium in one or both the eyes. 
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3. Anomalies of Extremities—-These are manifested by unduly long 
arms, the ocecurrenee of supernumerary fingers or toes, flat feet and the 
absence of hypothenar and thenar eminences. 


4. Sexual Abnormalities—There may be hairiness of the whole body 
and, due to the precocious development of the penis, the patient may get into 
the habit of self-abuse. 


CLASSIFICATION OF INSANITY 


The various forms of insanity may, for medico-legal purposes, be 
classified as— 
. Amentia. 
Dementia. 
Acute insanities. 
Insanity associated with nervous diseases. 


1. AMENTIA 


Amentia is called “dementia naturalis” by lawyers, and results from 
arrested development of the brain before birth or in early childhood. It 
includes chiefly the types of insanity, known as idiocy, imbecility, feeble- 
mindedness and cretinism. 

Idiocy.—This is a congeni- 
tal condition due to the 
defective development of 
the mental faculties. All 
grades of this condition 
exist from the helpless life 
of a mere vegetable orga- 
nism to one which can be 
compared with the life of 
young children, as far as 
mental development is con- 
cerned. An idiot is wanting 
in memory and will-power, 
is devoid of emotions, has 
no initiative of any kind, is 
unable to fix attention on 
any subject and’ “is unable 
to guard himself against 
“common physical dangers”. 
He is usually quiet, gentle 
and timid, though he can be 
easily irritated. He cannot 
express himself by articu~ 
late language, but he may 
be able to make himself 
understood by certain signs, 
cries or sounds. In some 
cases he is able to recognize 
his relatives, and learn with Fig. 154—Case of Idiocy: Is listless and energic with 
great difficulty. He is usual- marked mental confusion, and dirty in his habits. 
ly fithy in his habits, and (Dr. Benarst Das’s case.) 
nas ae conren as to what he eats or drinks. He is very often depraved in 

; is sometimes cruel to weaker children as well as animals. 


is always some bodily deformity or peculiarity, such as a small 
ephalic), large (macrocephalic, hydrocephalic) or misshapen head, 


OO DO be 












7 


AMENTIA 367 


cleft or highly arched palate, irregularly set teeth, enlarged tonsils, 
adenoids, curved bones, etc. 


Imbecility—This is a minor form of idiocy, and may or may not be 
congenital. Imbeciles are “incapable of managing themselves or their 
affairs or in the case of children, of being taught to do so”. They are able 
to speak, though their command of language is very poor. Their memory 
is very feeble. In some cases it is highly developed, though not the intellect, 
They can mechanically repeat without any mistake what is taught to them, 
but cannot understand its meaning. They are easily roused to passion, and 
may consequently become dangerous. They may commit theft or even 
murder. Owing to their repulsive manners and habits it is not possible to 
associate with them, but with a little patience and perseverance they can be 
taught to dress decently, to eat properly and to control their animal instincts. 





Fig. 155—Microcephalic Imbeciles: Note the characteristic facial expression 
with the small head, low and flat forehead and prominent ears. 


(By permission of Dr, N. J. Modi and the Editor of the Indian Journal of Pediatrics.) 


A peculiar type of microcephalic imbeciles, commonly known as “ Shah 
Daula’s chuha (mice) ” is prevalent in the Punjab. They are so named 
from their fanciful resemblance to mice owing to their flattened skull, and 
prominent ears. They are dedicated to the shrine of Shah Daula, whose 
tomb is in Gujarat (Punjab).* They have no other deformity except the 
peculiar shape of the head, though most of them are deaf-mute, and have a 
Squint in the eye. They are capable of learning simple employments, and 
are usually modest and decent. 


Feeble-mindedness.—Under the Mental Deficiency (England) Act, 1913, 
feeble-minded persons or morons are defined as persons in whose case there 
exists from birth or from an early age mental defectiveness not amounting 
to imbecility, yet so pronounced that they require care, supervision and 
control for their own protection, or for the protection of others, or, in the 
case of children, that they by reason of such defectiveness appear to be 
permanently incapable of receiving proper benefit from instruction im 
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ordinary schools. Feeble-minded individuals do not, as a rule, present 
bodily deformities and stigmata of degeneration, and are often capable of 
making their own living although they lack in initiative and ability for any 
work of responsibility. Such persons, however, develop vicious or criminal 
propensities, especially of a sexual nature, and are apt to commit assaults or 
even murders, as they are incapable of restraining their impulses. 


Under the Mental Deficiency Act of 1927 moral defectives are defined 
as persons in whose case there exists mental defectiveness coupled with 
strongly vicious or criminal propensities and 
who require care, supervision and control for 
the protection of others. Mental defectiveness 
is a condition of arrested or incomplete deve- 
lopment of mind existing before the age of 
eighteen years, whether arising from inherent 
causes or induced by disease or injury. Moral 
defectives are usually endowed with an ave- 
rage degree of intellect, but cannot control 
their immoral conduct, instincts and emotions 
and cannot be made to understand that they 
are doing a wrong act. They are dangerous 
to the community, inasmuch as they are lack- 
ing in moral sense and have no regard for the 
rights or feelings of others. Punishment has 
little or no deterrent effect on them. 


Cretinism.—This is endemic, and is preva- 
lent in the hilly districts. It is usually asso- 
ciated with goitre and other affections of the 
thyroid gland. Development of the body is 
generally arrested. The figure is squat and 
dwarfish with short thick limbs and clumsy 
movements. The complexion is sallow, the Fig. 156—A cretin—age 13 years. 
eyelids are swollen, and the lips and tongue (From, a protcgrap ny nent kindly 
are thickened. jhe skin is rough and pig- y Dr. N. J. Modi.) 
mented. Such children learn to speak very late and th 
some of them are deaf, and others blind. . at too, imperiectly. 


Mentally, cretins may look dull and stupid, or may b idi 
Mer ; ; y be perfect idiots. 
Ordinarily, they are slow in thought, and incapable of acquiring knowledge, 
but with some patience and perseverance they may be able to learn. 


2. DEMENTIA 


This is a form of insanity, which is duced 

produced by the degeneration of 
mental faculties, after they have been fully developed. Hence it is not 
congenital but may occur at any period of life. 


The symptoms appear all of a sudden in a previously sane individual, 
or they may appear gradually. When the attack is sudden, the patient 
passes into a condition of stupor without any emotional feeling or without 
any depression or delusion and becomes an imbecile or idiot. In a slow 
attack there is a gradual degeneration of the mental faculties. He becomes 
listless and apathetic, does not take any interest in his dress, food, family or 
pusiness. He cannot fix his attention on any subject. Memory becomes 
feeble or is lost. Judgment is impaired, and his control over the emotional 
eelings is very much weakened. As the disease progresses from bad to 
worse, the common instincts of volition are abolished. The patient becomes 
irritable, incoherent, and begins to laugh or cry without rhyme or reason. 
He is mentally and morally depraved, and is unmindful of ordinary decencies 
of life. He sometimes resorts to masturbation in public. 
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Very often the appetite is voracious, but owing to impaired nutrition the 
patient becomes lean and thin. 


Types of Dementia.——The following four types of dementia have been 
recognized: Dementia preecox (Primary dementia), secondary dementia, 
senile dementia and organic dementia. 


Dementia Preecox (Primary Dementia).—This is a psychosis, which 
usually occurs between fifteen and thirty years of age, and is characterized 
by a progressive mental 
deterioration. It is a term 
used by some authorities to 
include the three conditions, 
(1) Katatonia, (2) Hebe- 
phrenia, and (3) Paranoia, 
but this is not a scientifical- 
ly correct term, as such 
conditions may appear in 
any age period and not only 
in youth. 


The onset of the disease 
‘is slow and insidious. The 
early physical symptoms are 
loss of appetite, headache, 
vertigo, insomnia and ema- 
ciation. Epileptiform and 
hysterical attacks sometimes 
occur in the early stage of 
the disease. The mental 
symptoms are laziness, 
moodiness, irritability of 
temper, lack of normal in- 
terest in the surroundings 
and loss of moral control. 
Perception and orientation 
are preserved, but memory, 


.  voluntar attention, and 
Fig. 157-—-Case of Dementia. Is dull, apathetic ower y £  reasoni g and 
with childish delight, has impaired memory and P d beent 1 
is disinclined to answer. (Dr. Benarsi Das’s case.) JU gsment are absent. Hal- 


lucinations and delusions 
accompanied by suicidal and homicidal tendencies are often observed even 


during the early period of the disease. 


Secondary Dementia.—This is a state of mental enfeeblement, which is 
the final result in all cases of acute insanity, which do not tend to recovery. 


When a patient suffering from an attack of insanity passes into a state 
of weak-mindedness, he gets good appetite, sleeps well and improves: in 
general health. However, general nutrition suffers in those cases where 
excitement and restlessness persist. Such patients suffer from insomnia 
and, owing to perverted appetite, will eat mud, rubbish or anything that 
comes to their hand. Owing to want of co-ordination their gait is unsteady 
and other movements are slow. and. clumsy. 


As dementia develops, the patient becomes listless and apathetic, easily 
irritated and roused to passion, but by a little coaxine he can be appeased 
very soon. He is devoid of feelings and emotions. He is quite impulsive 
in his actions without any regard to consequences. He may be impelled to 
a suicidal or thomicidal act, especially when delusions and halluemations, 
‘the characteristic features of acute insanity, persist even after: the péagient 
has passed into a state of dementia. ok 
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Senile Dementia.—This condition results from the gradual decay of the 
body as well as the brain during old age, and depends upon the degenerative 
changes of the arteries. It affects those people, who have a hereditary taint 
of mental aberration, and who have led a strenuous life. 


In this form the patient is forgetful, unable to fix attention on any 
subject, is dirty in his habits, and erotic in his tendencies. He begins to 
suspect his own near and dear relatives, and is often affected by hallucina- 
tions of sight and hearing and delusions of persecution. He imagines that 
he has become poor and destitute. He becomes melancholic and lastly 
becomes a perfect dement. Suicide is also common in such a condition. 
Maniacal excitement is very rare, though garrulity and continuous and 
aimless movements are sometimes seen. 


Organic Dementia.—This condition is a result of some organic lesion of 
the brain. The lesion may be a localized one as a new growth, embolism, 
cerebral abscess or heemorrhage, or it may be diffused as chronic meningo- 
encephalitis. 


The symptoms vary according to the site and extent of the lesion. In 
a localized lesion the patient slowly becomes lethargic and somnolent. He 
speaks and thinks slowly and with great difficulty. His movements are 
slow and awkward. He does not seem to take interest in life, and has 
very few wants and desires. In acute cases the patient suddenly becomes 
restless and delirious, and suffers from visual and auditory hallucinations. 


In the case of a diffuse lesion of the brain, the mental faculty is 
gradually diminished or abolished, accompanied by loss of memory and 
difficult speech. The patient is irritable, and is apt to get violent attacks of 
mania. Sometimes, convulsions occur, and exhaustion or Syncope ends the 
scene. 


In all cases of organic lesions of the brain if death does not occur soon, 
the patient becomes forgetful, loses perceptive faculties, and is incapable 
of fixing attention on present impressions. He is hopelessly indecent in his 
behaviour. He is unable to look after himself or manage his own business. 
Finally the patient becomes bed-ridden and passes into a state of complete 
dementia. 


3. ACUTE INSANITIES 


These are generally associated with some kind of toxemia. Mania, 
melancholia, delusional insanity, exhaustion, psychoses, katatonia and 
hebephrenia may be described under this heading. The first two disorders 
have been grouped together by Kreepelin under the term, manic-depressive 
insanity, but it is more convenient to describe them separately. 


Mania.—This is a condition of exaltation affecting the emotions and the 
intellect and manifesting itself in increased mental and physical activity. 


For the convenience of description mania is sub-divided into three 
forms, simple mania or hypomania, acute mania and chronic mania, although 
these forms merely represent the different stages of the same disease, vary- 
ing in degrees of intensity and duration. 


_ Simple Mania or Hypomania.—This is the mildest form of mania, in 
which there is an exaggerated sense of self-importance. The symptoms 
manifested in this form result from the decreased inhibitions to the motor 
impulses. The general demeanour and conduct of the patient are greatly 
altered, although there is no real change in personality. He‘is quick-witted 
and entertaining in conversation, but owing to lack of unity in the course 
of ideas he rapidly wanders from one subject to another. He is full of 
schemes and ideas which are never thoroughly worked out. Later, the 


ACUTE INSANITIES 371 


patient becomes restless, irritable and interfering. He is always busy doing 
one thing or another, but does not feel tired. He retains his memory and 
power of orientation, but lacks in moral control, as evidenced by his 
excessive indulgence in alcohol and sexual passions. There is no evidence 
of hallucinations or delusions. The patient often recovers from this form 
of the disease. 


Acute Mania.—The attack of acute mania is usually gradual, preceded by 
a prodromal stage lasting two or three weeks. During this period there 
may be constant headache, 
general malaise, restless- 
ness, insomnia, inability to 
concentrate and loss. of 
weight. The patient is irri- 
table and begins to dislike 
his friends and _ relatives. 
Sometimes, the attack com- 
mences suddenly without 
any prodromal symptoms. 
The physical symptoms of 
acute mania are impaired 
general health, pale face, 
and bright and staring eyes 
with dilated pupils which 
react to light and accom- 
modation. Gastric derange- 
ments are common. The 
breath is foul, the tongue is 
usually furred and the 
bowels are constipated. In 
the beginning appetite is im- 
| | paired, but during the 
a og Tak attack it becomes voracious, 
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digested. However, the 
patient sometimes refuses to 


Fig. 158.—Case of Mania: Is excitable, violent, take his food, and it be- 
abusive and destructive, talking incoherently comes necessary to feed hi 
and thinking himself a great man. th th i h 
(Dr. Benarsi Das’s case.) wi € nasal or cesopna- 
geal tube. 


The pulse is slightly irregular and frequent, varying from 90 to 120 per 
minute. Almost all the secretions are increased. The amount and the 
amyolitic power of the saliva are increased, and the hydrochloric acid of the 
gastric juice is also increased. The perspiration is profuse and has a mousy 
odour. During the period of lactation the mammary secretion is increased, 
and may sometimes lead to the formation of mammary abscesses. 


At the commencement the urine is diminished in quantity, but further 
in the course of the disease the quantity and the total solids of the urine 
are increased. In women menstruation is irregular, and the discharge is 
generally profuse. 


Sensibility to heat and pain is diminished, but the sensations of touch, 
hearing and smell are, as a rule, very acute. The superficial reflexes are 
slightly exaggerated, but the deep reflexes are usually diminished at first, 
and may be increased later when the patient is at rest. Muscular move- 
ments are very peculiar, as they take place in the large proximal joints. 
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Thus, while walking or running, the maniacal patient moves the trunk freely 
from the hips, and keeping the arms abducted waives them freely from the 
shoulders. 


The temperature is generally normal or subnormal but sometimes it is 
raised to 100°F. or 101°F., when other febrile symptoms develop. The 
tongue is brown and furred, and the teeth and lips are covered with sordes. 
Constipation is very severe and complete insomnia is a marked symptom. 
The patient is unable to retain food even when given by the tube, and 
rapidly loses flesh and weight. The pulse is frequent, varying from 130 to 
160 per minute, and the respirations are 30 to 40 per minute. Such a con- 
dition has been spoken of as acute delirious mania. 


The prominent mental symptoms are excitement, loss of self-control, 
flight of ideas and great muscular activity. The patient is unable to fix his 
attention upon any one subject, and develops incoherent speech. He is 
happy in his mood, and has an exaggerated sense of well-being and power. 
He is very emotional. He begins to laugh, sing or shout, and then all of a 
sudden begins to weep or cry or gets angry. He gets violently excited, and 
has a tendency to tear or destroy his clothes, bedding or furniture. He is 
fantastic in his dress, and indecent in manners and talk, using obscene and 
profane language. He is dirty in his habits, and may defile his body and 
room with urine and feaces. 


Owing to the flight of ideas the patient drops letters, omits words, 
phrases or even sentences, and is unable to keep up the chain of ordered 
reason, when he is writing a letter or is engaged in conversation. 


The memory is, as a rule, good, but in severe forms of mental excite- 
ment there may be a certain clouding of consciousness with disorientation 
and great impulsiveness. At these times hallucinations of a visual and 
auditory nature are usually present, and are often associated with delusions. 
The delusions are usually of a grandiose type, in which the patient imagines 
that he possesses great wealth and power, or that he is the ruler of an 
extensive empire. These may be followed by delusions of persecution, _ 
when he may commit suicide or murder under the false belief of being 
persecuted or poisoned by others. It is, therefore, necessary that such a 
patient should be kept in restraint, so that he may not hurt himself or others. 
Not infrequently he becomes much more violent, if any attempt is made to 
keep him under restraint. 


The chief peculiarity of this disease is that the patient can continue to 


be boisterous and violent for days and nights without experiencing any sense 
of fatigue. 


The acute form of mania may last for days, weeks and months. It may 
rarely last for years. Sometimes, the symptoms may subside, followed by a 
period of quiescence, called a lucid interval. The symptoms may again 
recur at a later period without any warning. 


- The acute symptoms of excitement often subside, and are followed by a 
stage of exhaustion, when the limbs are still and flaccid, and the patient 
sinks into a state of stupor. This stage lasts one to three weeks, after which 
recovery occurs. A few cases may pass into a state of chronic mania. 


Chronic Mania.—This resembles acute mania, but the symptoms are less 
marked. It is characterized by incoherence, hallucinations and delusions, 
with occasional attacks of acute excitement. Each of these attacks leaves 
the patient weak-minded. The memory is slowly affected, and the patient 
passes into a state of dementia, from which recovery never occurs. 
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Melancholia.—This form of insanity is characterized by difficulty of 
thinking, mental depression and inhibition of motcr impulses. It affects 
women more than men, 
especially in early and ad- 
vanced life. It may be 
described under three head- 
ings: simple melancholia, 
acute melancholia and chro- 
nic melancholia. 


Simple Melancholia.—This 
is the mildest of the three 
forms of the disease, and is 
spoken of as simple retar- 
dation. It is characterized 
by mental depression with- 
out hallucination or delu- 
sions. It is associated with 
apprehension of evil, loss of 
appetite, constipation, and 
sleeplessness, especially to- 
wards early morning. The 
face has an anxious expres- 
sion, the forehead is wrinkl- 
ed and the eyes are dull. 
There is lack of interest in 
the surroundings with in- 
ability to attend to daily 
pursuit of life. Speech is 
slow and in whispers, and 





Fig. 159.—Case of Melancholia: Has a sad answers are given in mono- 
facial expression, is depressed and occasionally syllables with great diffi- 
weeps without reason, has irregular sleep, does culty. There is fear that the 


not reply oe quest ons properly, and qometimes natural affection of relatives 


(Dr. Benarsi Das’s case.) is lost. There is also a ten- 

dency to commit suicide. 

The thought processes are retarded, but there is no disorientation or clouding 
of consciousness, and memory and intellect are good. 


Acute Melancholia.—In this form the three chief symptoms of melan- 
cholia are well marked. The onset is usually gradual, preceded by a 
prodromal stage lasting one to three weeks. During this stage there are 
complaints of persistent headache, insomnia, gastric disturbances and irri- 
tability of temper, which are likely to be confused with neurasthenia or 
hypochondriasis. According to Overbeck-Wright the chances of recovery 
and the avoidance of the acute attack of the disease are very great indeed, 
if this prodromal stage be recognised, and the patient be promptly put under 
proper treatment.5 


The physical condition of acute melancholia is manifested by marked 
anzemia and progressive loss of weight. The tongue is dry and coated with 
a thick white or brown fur, and appetite is lost owing to the marked 
deficiency in the secretion of the gastric juices, especially pepsin. The 
bowels are constipated owing to deficiency of the intestinal juices. The 
pupils are frequently dilated. The pulse is rapid, weak and irregular. The 
skin is dry owing to the diminution of perspiration. The hands and feet are 
blue and cold due to feeble circulation. The respirations are shallow, - but’ 





5. Lunacy in India, 1921, p. 218. 
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normal in frequency. The temperature is usually sub-normal, but is often 
slightly raised in the evenings. The urine is diminished in quantity, and is 
passed at long intervals. It may even be passed only once in twenty-four 
hours. In males impotence is usually observed. In females menstruation 
is generally absent, but reappears when recovery occurs, or when the 
disease becomes chronic. 


The superficial and deep reflexes are often found exaggerated. Mus- 
cular movements are slow and weak, the larger proximal joints are rigid 
and the powers of fine inco-ordination are impaired. Sensation is, as a rule, 
normal, though sensitiveness to noise is a marked feature. 


The mental symptoms generally appear along with the physical 
symptoms. Perception is normal, orientation is usually quite correct, and 
the memory and the intellectual faculties are well preserved, but volitional 
attention is generally poor and defective. There is paralysis of emotional 
reaction. Good or bad news or even a joke does not affect the patient, who 
feels gloomy and miserable, and experiences psychic pain. He has lost the 
social instinct. He sits apart, refuses to mix with his neighbours, or to take 
part in outdoor games or social festivities. 


Hallucinations and delusions are usually present. Hallucinations are 
often of an auditory type, in which the patient imagines that he hears voices 
accusing him of various misdeeds or threatening him of punishment. 
Delusions are generally of a hypochondriacal nature. The patient believes 
that he suffers from some incurable disease, e.g. closure of the cesophagus, 
gangrene of the intestines or wasting of the brain, and that he will die a 
miserable death. Delusions may also be of the religious or persecuting 
character. The patient believes that he has committed the unpardonable sin 
against God, or that his food is being poisoned by some persons conspiring 
to kill him. 

Suicidal tendencies are common, though the patient may develop 
homicidal tendency, and may kill his wife and children to save them from 
the supposed utter ruin, or may kill some person, whom he believes to be 
Ziving him and his family all the imaginable trouble of the world. 


Sometimes, the patient is afraid of some impending disaster, and he is 
so much agitated or excited in his anxiety, that he keeps on moving inces- 
santly, wringing his hands, rocking to and fro and bemoaning his piteous 
plight. Such a patient often resists being fed, dressed or washed. He is 


unmin of personal cleanliness, and passes urine and feces in his 
garments. 


On other occasions the patient passes, as it were, into a stuporous 
condition. He is pathetic, and sits silent and motionless in the same fixed 


attitude for a long time. He has to be spoon or tube fed, and his bladder 
and bowels have to be attended to. 


_ Acute melancholia may alternate with an attack of mania with a lucid 
interval intervening between the two. This alternating form of the disease 
is known as circular insanity or folie circulaire. 


An attack of acute melancholia, on an average, lasts from six to eight 
months and ends in recovery. If the attack is not followed by recovery 
within a year, it usually passes into a chronic condition. Death may occur 
in the acute stage, when the patient passes into a typhoid state. 


Chronic Melancholia—This form results from the acute form, and is 
characterized by some improvement in the physical signs but not in the 
mental symptoms, The patient becomes fat and increases in weight. His 
digestive powers also improve, and the bowels open regularly. The patient, 


owever, remains persistently depressed, and suffers from hallucinations 
and. delusions. 
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Ordinarily, there is no recovery from the chronic form, but Stoddart has 
seen cases of recovery. One of his female patients recovered after eighteen 
years’ duration, a male patient of his recovered from a previous attack of 
thirty-five years, and another male patient recovered from a previous attack 
of seven years.® 


Delusional Insanity (Paranoia).—This is a form of insanity, which is 
characterized by fixed and systematized delusions, as also by hallucinations 
of various characters. It is called partial insanity by lawyers, and appeals 
to their legal mind, inasmuch as they believe that a delusion must be present 
to constitute insanity. The medical man, however, thinks that a delusion is 
merely a symptom, but not an essential element, of insanity. 


Delusional insanity is mostly a disease of adults, affecting both the sexes 
equally. It exists in two stages: acute and chronic. 


Acute Stage——In the acute stage the disease commences with digestive 
disturbances and a rise of temperature, accompanied by melancholic depres- 
sion and confusion of ideas. These are followed by hallucinations of hearing 
and delusions of persecution. The patient imagines voices dinning into his 
ears through the walls of a room. He becomes forgetful, loses the power of 
self-control and is apt to commit some crime under a sudden uncontrollable 
impulse. Insomnia is a constant symptom throughout the disease. The 
patient may appear to have recovered, when a relapse may occur, or the 
acute condition may pass into the chronic stage. 


Chronic Stage—Suspiciousness is the characteristic symptom of this 
stage, in which the physical symptoms are also more prominent. The chief 
physical symptoms are a furred tongue, foul breath, irregular temperature, 
disordered nutrition and anzemia. Sleeplessness is a general complaint, 
which results from sensory disturbances producing impressions of electric 
shocks. 


Auditory hallucinations, which occur very early in this condition, are 
first supposed to be sounds or noises in the ears, but are afterwards changed 
into abuses and insults. At first the patient is able to dismiss them by 
reasoning faculty. When the judging power fails, these hallucinations give 
rise to systematized delusions, which he is at times able to defend with 
logical arguments. These delusions are at first indefinite, but gradually 
they become fixed and definite so as to lead the patient to believe that he is 
persecuted by some unknown person or some superhuman agency. The 
patient then develops hallucinations of taste and smell, so that he believes 
that his food is poisoned, or that some noxious gases are blown into his room. 
Disturbances of general sensation give rise to hallucinations, which are 
attributed to the effects of hypnotism, magnetism, electricity, wireless tele- 
graphy, etc. The patient gets very irritated and excited owing to these 
painful and disagreeable hallucinations and delusions. 


In almost all cases the delusions of an exalted type referring to 
grandeur, power and wealth are seen, and the patient generally conducts 
himself in a haughty and overbearing manner. With the lapse of time the 
hallucinations of a grandiose character become less marked, and the patient 
becomes listless, apathetic and passes into a condition of melancholic 
depression. At this stage the patient requires to be carefully watched, lest 
he commit suicide. 


During the chronic stage the patient usually retains his memory and 
self-control. He talks sensibly, and does not show any sign of insanity, 
until the conversation is directed to the particular type of delusion from 
which he is suffering. It is, however, always safe to keep such a patient 





6. Mind and its Disorder, Ed. V, p. 276. 
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under restraint, for he is often a source of danger to himself as well as to 
others. There is no motive or forethought for criminal offences, but some- 
times premeditation and elaborate arrangement precede a criminal assault. 


Exhaustion Psychoses.—These disorders result from fatigue and exhaus- 
tion of the nervous system at the late adult or senile period of life in men, 
but at an earlier age in women owing to prolonged lactation, especially in 
India. 


Symptoms.—Physical—The onset is, as a rule, slow and _ insidious, 
Insomnia is the first symptom which is generally a disturbing factor in nerve 
exhaustion or neurasthenia. Sleep is either absent or is unrefreshing, 
disturbed and accompanied by nightmare. Hearing becomes so acute that 
the slightest noise in a room, even the tickling of a clock or palpitation of the 
heart is enough to startle the patient from sleep and to cause much annoy- 
ance. The other symptoms are loss of physical activity and vigor, 
dyspepsia, constipation, malnutrition, headache, giddiness, irritability, 
nervousness and anzemia. The pupils are widely dilated, but the visual field 
is not diminished and there is no abnormality of optical conditions. Circu- 
lation is feeble; the extremities are, therefore, cold and cedematous. 
Palpitation is a common symptom. The skin perspires readily. The tem- 
perature is generally sub-normal. The superficial and deep reflexes are 
well-marked, and the muscles are in an irritable condition and react readily 
to the slightest external stimulus. The urine is normal. 


Mental.—Irritability and loss of self-control are prominent mental symp- 
toms. The power of attention is weakened, and memory either wanders or. 
is incoherent in its associations. The power of thinking is lost. Any 
attempt of thought fags the brain. However, if persevered in it leads to 
mental confusion and depression. The speech is hesitating but not inco- 
herent. Sometimes, the patient passes into a semi-stuporous condition, when 
he has a sad vacant look and sits listlessly in one position for a long time. 
He cannot be roused to answer questions. 


Visual hallucinations very often occur, and the patient is at times 
troubled by painful obsessions of fear. For instance, the patient is afraid of 
an empty space (agoraphobia) and cannot cross a street, especially if it is 
open and unoccupied. Similarly, some patients have a dread of being shut 
up in a closed space or apartment (claustrophobia). Some of these 
obsessions are apt to be associated with visceral sensations of a more or less 
oppressive nature. Thus, the patient may complain of an oppression at the 
chest, constriction of the heart, or may have a disposition to pass water or. 
motion.” These obsessions may also lead to impulsive actions, which the 
patient is unable to control, though he is conscious of their evil effects. He 


may later on develop delusions of persecution or poisoning and consequently 
may develop suicidal tendencies. 


Katatonia (Catatonia).—This is a disease which is associated with adoles- 
cence and occurs among Europeans, Anglo-Indians and Indians. The 
conditions which tend to impair the vitality and lower the resistance to 


infective diseases render the person liable to this disease. Heredity also 


plays an important part. For convenience of description the disease may be 
divided into four stages : 


1. The prodromatous stage. 3. The stage of stupor. 
2. ‘The acute ‘stage of onset. 4, The stage of excitement. , 


1. The Prodromatous Stage—The onset is, as a rule, slow with gradual 
loss of energy and thinning of the body from malnutrition. The first mental 
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7. Albutt, System of Med., Vol. VII, p. 749. 
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symptoms are the development of hallucinations of an auditory nature 
followed by dreadful obsessions, delusions and loss of self-control. 


2. The Acute Stage of Onset.—The physical symptoms of this stage are 
loss of appetite, nausea and vomiting. The heart is irritable, beating 
rapidly and irregularly. The arterial tension increases as the physical com- 
plaints become more acute. The skin is moist and greasy from frequent 
profuse sweats, and is often affected by pustular eruptions. Sleeplessness 
is almost a constant symptom. The senses of taste and smell are commonly 
affected, but not those of sight and hearing, though hallucinations of a visual 
and auditory nature are often present in this stage. The sensations of 
touch, pain and warmth are generally diminished. The pupils are sluggish 
and dilated. The visceral reflexes not being under control, the patient, as a 
rule, passes urine and feeces involuntarily; hence he has to be watched 
constantly. The superficial and deep reflexes are markedly increased. The 


voluntary muscles are usually rigid and stiff. This condition may last from 
a few minutes to a few hours. 


The mental condition is chiefly one of confusion and restlessness. The 
patient is largely affected by paroxysmal hallucinations of an auditory 
nature, characterized by dreadful persecutions from imaginary enemies, to 
avoid whom he may try to conceal himself or may commit suicide. During 
the periods when the patient is not disturbed by these hallucinations, he 
may close his eyes and lie quiet, listless and apathetic for hours without 
taking heed of his surroundings; or he may appear sane, though confusion 


of thought, loss of memory and want of the power of fixing attention are 
generally presént. 


This stage lasts for four to six weeks, and is then followed by an attack 
of fever or increased leucocytosis which brings on the third stage. The 


acute stage may, however, end in death from exhaustion or from some 
toxezemic condition. 


3. ..The Stage of Stupor.—During this stage the physical symptoms are 
the persistence of gastric disturbances with obstinate constipation. Sleep is 
excessive and causes the patient to be drowsy and heavy. The arterial 
tension is low. Circulation is slow and feeble; hence the extremities are 
cold, blue and frequently cedematous. There is an offensive odour from ‘the 
skin, which is greasy. The muscles are very rigid, and the patient may 
assume uncomfortable attitudes. Strong resistance is encountered when an 
attempt-is made to extend the contracted limbs. If a limb is, however, 


placed in a forced position, it may remain in that condition for an indefinite 
period. 


Mentally, the patient passes into a‘ semi-conscious, stuporous condition. 
He sits or stands and does not show any signs of spontaneous movement. 
An attempt at feeding or dressing him is very strongly resisted by the 
patient. He does not even answer questions put to him. He generally 
assumes a state of mutism but may, all of a sudden, start repeating auto- 
matically some inarticulate syllable, word,. number, phrase or sentence for 
hours (verbigeration). The patient sometimes repeats the words spoken 
to him or imitates the tone of one whom he has heard speaking (echolalia). 
Hallucinations of sight and hearing develop, and give rise to delusions of a 
varied nature. The patient may suddenly be attacked by a maniacal fit, 
when he may have a suicidal or homicidal tendency. During this period it 
is very essential to watch him closely. 


The duration of the stage is uncertain; it may be from a few weeks to 
a few years. Recovery occurs in a very small number of cases. 


4. The Stage of Excitement—The stuporous condition is followed by 
the stage of excitement. In many cases there is an apparent recovery 
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lasting for two to three years and then there is a relapse. Attacks of excite- 
ment generaly come on in paroxysms. During the periods of quiescence 
the patient appears to be sane. The patient takes his food freely. The 
general health improves and he gains in weight. Rhythmical stereotyped 
movements of the hands and verbigeration may be present. Confusion of 
thought is less marked, though memory and attentiveness are weakened. 
The patient becomes definitely weak-minded and passes steadily into a state 
of dementia. Hallucinations and delusions are present and generally affect 
the conduct of the patient, who should always be carefully watched. 


Hebephrenia—This is a disease, which occurs usually in the early 
adolescent period of life, and affects females more than males. Owing to 
marked leucocytosis, Dr. Bruce® thinks that the disease is due to toxemia 
brought on by some bacterial infection. 


Symptoms.—The onset is so slow and insidious, that the changes in 
character and temperament of the patient are not noticed for a very long 
time. The characteristic feature of this disease is an arrest of physical 
development. The patient is inactive, lethargic, and sits idle the whole day. 
He shuns society, avoids friends and sometimes wanders about aimlessly in 
streets. He is untidy and careless of his dress. He is very often cruel, 
mischievous and addicted to self-abuse. Obscene language and indecent 
actions are marked features of this disease. The patient is full of emotions, 
changing from time to time. Once he may be mute and depressive; at 
another time he may become verbose, irritable and excited. This condition 
passes on steadily to dementia. The power of concentration, and attention 
is lost. Memory is impaired. Visual and auditory hallucinations may be 
present and may lead to obsessions, impulsive acts and general restlessness. 


INSANITY ASSOCIATED WITH NERVOUS DISEASES 


There are certain forms of insanity, which are associated with nervous 
diseases. The chief of these are general paralysis of the insane and epileptic 
insanity, which will be described here. 


General Paralysis of the Insane (Dementia Paralytica).—This is a 
chronic progressive disease, which is characterized by physical and mental 
symptoms terminating in paralysis and dementia due to degeneration of the 
brain and central nervous system. 


It affects men more than women, and occurs in the prime of life between 
thirty and forty-five years of age, but it may occur in childhood or old age. 
Heredity plays a very minor part in the causation of this disease. Acquired 
or congenital syphilis is the chief factor causing this disease. 


Symptoms.—tIn this disease there is always a prodromal stage lasting for 
months or years. During this period forgetfulness, irritability, restlessness, 
over-friendliness, intemperance in drinks and deterioration of the moral 
senses are usually the first symptoms, which attract the attention of the 
friends and relatives of the individual. At this stage the feelings of self- 
satisfaction and expansiveness are the characteristic features of the disease. 
These are followed by ideas of grandeur which assume the nature of 
delusions of an exalted kind. The patient believes that he is the most 
powerful, and possesses enormous wealth. He squanders his money, under- 
takes business of a speculative nature, or orders the purchase of a large 
number of useless articles. At times, he steals articles which are of no use 


to him, or, owing to perversion of the moral sense, he may commit an 
indecent assault on a woman in public. 


8. Overbeck-Wright, Lunacy in India, p. 262. 
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In place of excitability and a general sense of exhilaration, gloom, 
despondency, loss of energy and mental hypochondriasis may be the first 
mental symptoms to announce the commencement of the disease. 


The physical symptoms usually follow the mental symptoms but they 
may precede or accompany them. Sometimes, the disease is ushered in by 
apoplectic or epileptic convulsive seizures or a temporary attack of aphasia 
lasting for a few hours or days. 


The first physical symptoms that are generally observed are the tremors 
of the tongue and lips causing an embarrassed speech as if the patient were 
intoxicated. The tremors slowly involve the muscles of the face causing 
loss of expression, and later the muscles of the hands, so that the hand- 
writing becomes shaky and illegible, and the last letters of words are 
omitted. The finer and rhythmical movements of the fingers are also not 
properly executed. The pupils are frequently unequal, and sometimes small 
and contracted. The deep reflexes are exaggerated. Headache and 
neuralgic pains are often complained of. Insomnia is frequently a constant 
symptom, though drowsiness may be present in a few cases. Owing to the 
weakness and inco-ordination of the muscles of the legs the gait becomes 
slow and tottering. The temperature rises generally in the evening upto 
101° or 102°F. 


By the time that these symptoms have become prominent, the mental 
symptoms have become more pronounced. There is loss of memory with 
marked impairment of the intellectual faculties. The patient is no more 
restless or energetic, nor does he respond to external stimuli owing to the 
. diminished activity of the general and special senses. Delusions of an 
exalted kind may persist in a few cases, but they do not generally affect the 
conduct of the patient, who is now quite manageable. He becomes listless, 
apathetic and careless about his dress and appearances. The patient passes 
into a state of complete dementia and, owing to the complete extinction of 
the mental faculties, he is unmindful of his surroundings, and leads more or 
less a vegetable existence without any interest in life. Complete paralysis 
supervenes, so that the patient is bed-ridden and passes urine and feeces 
involuntarily. 


At times, there are spasmodic attacks of violent mania leading to 
destructive or homicidal tendencies. These are followed by remissions 
lasting from a few months to two or three years. Death occurs from 
exhaustion, some intercurrent disease or from blood poisoning. There is 
difficulty in swallowing and the patient may die by being choked. 

Epileptic Insanity.—Epilepsy usually occurs from early infancy, though 
it may occur at any period of life. Individuals, who have had epileptic fits 
for years, do not necessarily show any mental aberration, but a great 
majority of them suffer from mental deterioration. Religiosity is a marked 
feature in the commencement, but the feeling is only emotional and per- 
verted. Such patients are peevish, impulsive and suspicious, and are easily 
provoked to anger on the slightest cause. 


The disease is generally characterized by short transitory fits of 
uncontrollable mania followed by complete recovery. The attacks, how- 
ever, become more and more frequent. Lastly, there is general impairment 
of the mental faculties with loss of memory and self-control. At the same 
time hallucinations of sight and hearing occur, and are followed by delusions 
of a persecuting nature. 


Epileptic insane persons are deprived of all moral sensibility, are given 
to the lowest forms of vice and sexual excesses, and are sometimes 
dangerous to themselves as well as to others. In many long standing cases 
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there is usually feeble-mindedness leading to progressive dementia of the 
most degraded character. 


True epileptic insanity is that which is associated with epileptic fits. 
This may occur before or after the fits, or may replace them, and is known 
as pre-epileptic insanity, post-epileptic insanity and masked or psychic 
insanity. 

I. Pre-Epileptic Insanity—This is very common and may replace the 
epileptic aura, lasting in some cases for hours or even days. It is charac- 
terized by violent fits of maniacal excitement or by depression, fussiness, 
suspiciousness and general malaise. Hallucinations of various kinds are 
experienced and, owing to delusions, the patient may commit violent 
assaults, or may bring false charges against innocent persons. Sometimes, 
the patient may refuse to take any food. 


II. Post-Epileptic Insanity—In this condition stupor following the 
epileptic fit is replaced by automatic acts of which the patient has no 
recollections. The patient is confused, fails to recognize his own relatives, 
and wanders aimlessly about. He is terrified by visual and auditory hallu- 
cinations of a religious character and delusions of persecution, and 
consequently may commit crimes of a horrible nature, such as thefts, 
incendiarism, sexual assaults and brutal murders. Such crimes are 
motiveless and unpremeditated. The patient never attempts to conceal 
them at the time of perpetration but, on regaining consciousness, may try to 
conceal them out of fear. 


In a murder trial at Lancashire Assizes on October 30, 1928, evidence was given by 
mental specialists who suggested that the accused had killed his wife in a condition of 
post-epileptic automatism. He fired shots at his wife and killed her outright. There 
was evidence that at the time his manner was calm and deliberate and he appeared to’ 
know perfectly well what he was doing. In 1922, he had suffered from petit mal and 
he was suffering from a condition of post-epileptic automatism in which a man might 
do things about which he seemed quite able to reason though entirely unconscious of 


what he had done. The jury found that the accused was guilty of the act charged but 
insane at the time.9 


A case is recorded in which the accused murdered his mother and wounded his 
step-father in a fit of epilepsy without any apparent cause and then hid himself in a 
ravine. The medical evidence showed that the accused was subject to epileptic fits and 
he used to be completely unconscious during such time. It was, therefore, held that the 
evidence of this unprovoked attack upon his mother and step-father with whom he had 
no quarrel or trouble, and his hiding in the ravine were certainly consistent with the 
attack upon the deceased having taken place during or whilst recovering from an epi- 
leptic fit and that any other theory of the events was really untenable. It was found 
that the accused was guilty of the acts charged but not so as to be responsible in law 
for his actions. He was detained during His Majesty’s pleasure.10 

In some cases violent gesticulations or fits of mania may develop after 
sleep usually following the epileptic seizures. This condition is quite 
transitory, lasting for a few hours. In a very small number of cases mental 
depression may follow the epileptic fits, and may be accompanied by 
delusions of persecution leading to suicidal or homicidal tendencies. 


Til. Masked or Psychic Epilepsy.—In this variety the epileptic seizure 
is replaced by the transitory loss of consciousness and maniacal excitement. 
It is interesting from a medico-legal point of view, for a patient suffering 
from this condition is apt to commit a criminal offence without any con- 


Stiousness or premeditation and without any subsequent remembrance of 
e act. 


Lastly, it should be remembered that epilepsy in childhood may arrest 
the growth of the mental faculties, and lead to idiocy and imbecility. 





9. Lancet, Nov. 10, 1928, p. 990. 


10. Rangoon H. C. Cr. App. -No. 1397 of 1936, NGA ANT BWE v. K. E., 38 Cr. Law 
Jour., 1937, p. 667. - 
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Epileptic idiots are, as a rule, very impulsive and irritable, and are apt to 
injure their playmates, if not carefully watched. 


DIAGNOSIS OF INSANITY 


Sometimes, it is very difficult to form a correct diagnosis as to whether 
an individual is sane or not, especially when he has no permanent delusion, 
and when he is just on the border line between sanity and insanity. Under 


such circumstances it is always advisable to note carefully the following 
points before a definite opinion is given :— 


1. Family History—Insanity being mostly hereditary, it is very impor- 
tant to enquire into the mental condition of the patient’s parents, uncles, 
grandparents, brothers, sisters and other relatives as to whether any of them 
ever showed mental excitement or depression, or mental weakness or 
suffered from nervous diseases, such as chorea, epilepsy, etc. It is also neces- 
sary to find out if any of them committed suicide, or were attacked by cere- 
bral affections, gout, rheumatism or syphilis. 


2. Personal History.—While listening to the history of the patient, the 
medical man should always try to be sympathetic, so as to win his confidence. 
The history should be as thorough and complete as possible, noting all the 
characteristic details from childhood likely to give a clue to the disease. 
Questions should be asked about his personal habits with reference to the 
excessive use of any intoxicating drug, such as cannabis indica, alcohol, 
cocaine or opium, sexual excess, masturbation, any morbid propensity at the 
time of puberty, occupation, mental strain or shock, injury to the head or 
any brain disease, and chorea, epilepsy, convulsions, or any other nervous 
affections. It should be ascertained from his relatives and friends, if they 
noticed of late any change in his conduct and behaviour towards them, if 
he was cleanly in his habits or filthy and disgusting, and if he was restless 
and passed sleepless nights, or if he looked excitable or depressed at times. 
Lastly, it should be found out if this was the first attack, or there has been 
any attack previous to it. 


3. Physical Examination.—The patient’s manner of dressing and walk- 
ing as well as his bearing and gestures, should be carefully noted, when he 
comes to the physician. The presence of deformities and malformations in 
the head or body, as also the power of speech and articulation, should be 
observed. The pulse and temperature should be taken, as both might 
increase in insanity. The tongue should be examined to find out if it is foul 
or furred due to constipation. All the organs should be carefully examined. 
The skin would be dry, mottled and wrinkled, and the hands and feet would 
be moist with sweat. 


4. Mental Condition.—The mental capacity should be found out by first 
testing his memory, and then the power of his reasoning and sound judgment. 


While testing the memory the patient should be asked to give the dates 
of common incidents, that occurred in his family, or to recite the names of 
his relatives, or the-days of the week, or to answer such other simple ques- 
tions. The questions put to him should not be too complex or difficult to be 
easily answered by an average man of his culture and education. 


The power of his reasoning and sound judgment should be detected by 
discussing with him on various subjects. During discussion an attempt 
should be made to find out a delusion. An insane person tries to conceal his 
delusion; hence it may be necessary to watch him for days before his condi- 
tion can be certified. 


Lastly, handwriting will show the mental confusion, the misspelling, ‘the 
omission of letters or phrases and the muscular tremor, if an educated msane 
‘person is asked to write. ’ 
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FEIGNED INSANITY 


There is always some motive for feigning insanity. For instance, a 
criminal pretends insanity to escape sentence of death or a prolonged term 
of imprisonment for a very grave offence, such as murder, especially when 
he is placed on trial. In civil practice an individual feigns insanity to try 
and avoid the results of business transactions or deeds, which he may have 
executed. Policemen, soldiers and sailors do so, when they wish to leave 
the service and are not allowed to do so, or when they know that they are 
likely to be punished very severely for some gross neglect of duty. 


The detection of feigned insanity is one of the responsible duties of a 
medical officer. Ordinarily, it is easy to detect the fraud, but at times it 
becomes very difficult, when the individual should be detained under 
observation, before a definite opinion is given. It should be remembered 
that such a person cannot be kept under observation for more than ten days 
in the first instance, but with the permission of the Magistrate, he may be 
detained for further periods of ten days upto a maximum of thirty days.™ 
During this period the medical officer has to watch him and make a careful 
note of all the symptoms exhibited by him, and has also to visit him daily 
at unexpected hours without the knowledge of the patient. 


The following are the distinguishing features between feigned and true 
insanity :— 

1. Feigned insanity always comes on suddenly, and not without some 
motive. True insanity may rarely develop all of a sudden, but in that case 
some predisposing or exciting cause will be evident, if a careful history of 
the case is taken. 


2. In feigned insanity there is no peculiarity in the facial expression, 
which is generally observed in the full developed forms of insanity. 


3. In feigned insanity the individual tries to pass off as insane by 
putting forward incoherent maniacal symptoms, especially when he knows 
that he is under observation. There is a total remission of all the symptoms, 
when he thinks that he is alone and unobserved. 


4. In feigned insanity the symptoms are not uniform, indicating any 
particular type of insanity. Malingerers usually mix up the symptoms of 
one or two distinct types of insanity. Such a condition may, however, exist 
in true insanity. 

5. In feigned insanity violent exertion occasioned by imitating maniacal 
frenzy (which is generally imitated by impostors) will bring on exhaustion, 
perspiration and sleep, but a really insane person can stand such exertion 
for many days without sleep and fatigue. 


6. A malingerer is not, as a rule, dirty and filthy in his habits. He may 
smear his room with faeces and other filth, if he has seen a true lunatic 
doing so. He will, however, keep a clean space for sleeping and will spare 
his person. 

7. The dry, harsh skin, and lips, the furred tongue, constipation, want 
of appetite and insomnia are very often physical manifestations of true 


insanity. These are, as a rule, absent in feigned insanity, as they cannot 
possibly be imitated by a malingerer. 


RESTRAINT OF THE INSANE 


If an insane person is dangerous to himself or to others, or if he is likely | 
to injure or squander his property or that of others, he can be lawfully kept 





11. ne taShS Act IV, 1912 (The Indian Lunacy Act, 1912, as modified upto the Ast ; 
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under immediate restraint under the personal care of attendants, or admitted 
into a mental hospital. : 


Immediate Restraint—Immediate restraint under the personal care of 
attendants may be imposed either by the consent of a lawful guardian of the 
insane person, or without his consent, if there is no time to obtain it without 
fear of injury to his person or to the persons of others; but the restraint 
must last so long as the danger exists. Such a restraint can also be imposed 
on persons suffering from delirium due to disease, or from delirium tremens. 
In this case the restraint must cease with the subsidence of the symptoms. 


1. Reception direct into a Mental Hospital—Under section 4(1) of the 
Indian Lunacy Act, 1912 (Act IV, 1912), as modified upto the first October 
1931, any person in charge of a mental hospital may, with the consent of 
two of the visitors of the mental hospital on a written application from the 
intending boarder, receive and lodge as a boarder in such mental hospital 
any person who is desirous of submitting himself to treatment. Such a 
boarder should not be detained in the mental hospital for more than twenty- 
four hours after he has given to the person in charge of the mental hospital 
notice in writing of his desire to leave such mental hospital. 


2. Reception Order on Petition—The husband or wife of the alleged 
lunatic submits a petition for a reception order for his admission into a 
mental hospital to the Magistrate within whose jurisdiction the alleged 
lunatic ordinarily resides.” If there is no husband or wife or the husband 
or wife is prevented by reason of insanity, absence from India or otherwise 
from making the presentation, the nearest relative of the alleged lunatic who 
is not so prevented can make a petition.42 If the husband or wife or the 
nearest relative in the absence of the husband or wife is unable to present 
the petition, any other person can present the petition which must contain 
a statement of the reasons why it is not so presented, and of the connection 
of the petitioner with the alleged lunatic, and the circumstances under which 
he presents the petition. It must be remembered that no person can present 
a petition unless he has attained the age of majority as determined by the 
law to which he is subject, and has, within fourteen days before the presen- 
tation of the petition, personally seen the lunatic. 


The petition must be in the form (Appendix V, Form 1) prescribed by 
the Indian Lunacy Act, 1912, as modified upto the first October 1931, with 
the statement of prescribed particulars signed and verified by the applicant, 
and must be supported by two medical certificates (Appendix V, Form 3) 
on separate sheets of paper, one of which must be from a gazetted medical 
officer or a medical practitioner declared by Government to be a medical 
officer under Act IV of 1912 and the other from a medical practitioner 
holding a qualification to practise medicine and surgery registrable in the 
United Kingdom or declared by Local Government to be a medical practi- 
tioner under Act IV of 1912. If either of the medical certificates is signed 
by any relative, partner or assistant of the lunatic or of the petitioner, this 
fact should be noted, and where the person signing is a relative the exact 
manner in which he is related to the lunatic or petitioner should also be 
mentioned in the petition. Both the medical men should examine the 
alleged lunatic independently of each other and at different times, and each 
should certify that the individual is “a lunatic and a proper person to be 
taken charge of, and detained under care and treatment” after he has 
formed an opinion from a statement given in the certificate of the facts indi- 
cating insanity observed by himself at the time of the examination andthe 
facts indicating insanity communicated to him by others. Te atin” 





12. Sections 5 and"6, The Indian Liumacy Act, 1912. fe ak 
18. Section 2, The Indian Lunacy (Amendment) Act, 1926 (Act No. 3 of 1926) 
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Every medical certificate made under the Indian Lunacy Act is a legal 
document, giving evidence of the facts therein appearing and of the judgment 
therein stated to have been formed by the person certifying on such facts, 
as if the matters therein appearing had been verified on oath."* 


To avoid legal action for wrongful certification the medical practitioner 
must be very careful in giving a certificate of lunacy for admission into a 
mental hospital, as he is responsible for having an alleged lunatic sent to a 
mental hospital, but his responsibility ceases on the latter’s admission into 
the mental hospital. It must be remembered that a reception order required 
to ke founded on a medical certificate shall not be made unless the person 
who signs the medical certificate or, where two certificates are required, 
each person who signs a certificate, has personally examined the alleged 
lunatic, in the case of an order upon petition, not more than seven clear 
days before the date of the presentation of the petition, and, in all other cases, 
not more than seven clear days before the date of the order.5 The 
Magistrate may, in his discretion, extend this period within which the 
alleged lunatic must have been medically examined.!¢ 


On. receipt of the petition, the Magistrate holds inquiry in private, and 
personally examines the alleged lunatic, unless for reasons recorded in 
writing he thinks it unnecessary or inexpedient to do so. If he is satisfied, 
he forthwith issues a reception order (Appendix V, Form 2). If he is not 
so satisfied, he fixes a day for the consideration of the petition, due notice 
being given to the petitioner, and to any other person to whom in the opinion 
of the Magistrate notice should be given, and he makes such further 
inquiries concerning the alleged lunatic as he thinks fit. In the meantime 
he may pass necessary orders for the safe custody of the alleged lunatic 
until the inquiry is concluded. 


On considering the petition, the Magistrate may grant a reception order, 
which holds good for seven days, or he may refuse the petition, when he has 


to give the reasons in writing, a copy of which has to be supplied to the 
petitioner. 


No reception order can be made under petition, except in the case of a 
lunatic who is dangerous, and unfit to be at large, unless the Magistrate is 
satisfied that the person in charge of a mental hospital is willing to receive 
the lunatic, and the petitioner or some other person engages in writing to 
the satisfaction of the Magistrate to pay the cost of maintenance of the 


lunatic (Section 11, The Indian Lunacy Act, 1912, as modified upto the first 
October 1931). 


3. Reception Orders otherwise than on Petition.—When any European 
subject to the provisions of the Army Act or the Air Force Act has been 
declared a lunatic in accordance with the provisions of the military or air 
force regulations in force for the time being, he may be admitted into a 
mental hospital which has been duly authorised for the purpose by the 
Governor-General-in-Council, on a reception order signed by an adminis- 
trative medical officer, if he thinks that the admission of the said lunatic 


into the mental hospital is necessary (Section 12, The Indian Lunacy Act, 
1912, as modified upto the Ist October 1931). 


. _If an Indian soldier has been declared insane by a medical board, he has 
to be discharged from the Army, and handed over to his relatives. If the 


relatives be not at hand, or if the Indian soldier, by reason of insanity, be 


dangerous to himself or to others, he should be handed over to the civil 
authorities for disposal as a civilian. 


14. Section 18(3). 


15. ~The Indian Lindaéy Act, 1912, Section 19(1). 
16. Ibid., Section 11-B(2)(d). — ° “) 
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Under section 13(1) of the Indian Lunacy Act, every officer in charge 
f a police-station may arrest or cause to be arrested any person, who he 
as reason to believe, is a wandering or dangerous lunatic within the limits 
f his station. Any person so arrested must be taken forthwith before a 
Jagistrate. The Magistrate shall examine such person, and if he thinks that 
here are grounds for proceeding further, shall order him to be examined 
yy a medical officer (usually a civil surgeon), and may make such other 
nquiries as he thinks fit. If the Magistrate is satisfied that such person is a 
unatic and a proper person to be detained, he may, on receipt of a certi- 
icate of lunacy from the medical officer, issue a reception order for the 
idmission of such lunatic into a mental hospital. If any friend or relative 
lesires that the lunatic be sent to a licensed mental hospital and engages in 
vriting to the satisfaction of the Magistrate to pay the cost of maintenance 
if the lunatic in such mental hospital the Magistrate shall, if the person in 
‘tharge of such mental hospital consents, pass a reception order for the 
idmission of the lunatic into the licensed mental hospital. If any friend or 
‘elative of the lunatic enters into a bond with or without sureties for such 
sum of money as the Magistrate thinks fit, conditioned that such lunatic shall 
xe properly taken care of, and shall be prevented from doing injury to him- 
self or to others, the Magistrate, instead of issuing a reception order, may, 
f he thinks fit, make him over to the care of such friend or relative 
(Section 14, The Indian Lunacy Act, 1912). 


Under section 13(2) of the Indian Lunacy Act, 1912, every officer in 
charge of a police-station who has reason to believe that any person within 
the limits of his station is deemed to be a lunatic and is not under proper 
eare and control, or is cruelly treated or neglected by any relative or other 
person having the charge of him, shall immediately report the fact to the 
Magistrate. It is enacted under section 15(1), (2) and (3) that if it appears 
to the Magistrate, on the report of a police-officer or the information of any 
other person, that any person within the limits of his jurisdiction deemed to 
be a lunatic is not under proper care and control, or is cruelly treated or 
neglected by any relative or other person having the charge of him, the 
Magistrate may cause the alleged lunatic to be produced before him, and 
summon such relative or other person as has‘or ought to have the charge 
of him. If such relative or other person is legally bound to maintain the 
alleged lunatic, the Magistrate may pass an order for such alleged lunatic 
being properly cared for and treated, and, if such relative or other person 
wilfully neglects to comply with the said order, the Magistrate may senteyice 
him to imprisonment for a term which may extend to one month. If there 
is no person legally bound to maintain the alleged lunatic, or if the Magis- 
trate thinks fit to do so, he may, on being satisfied that the person deemed 
to be a lunatic is a lunatic and a proper person to be detained under care 
and treatment and on receipt of a necessary certificate from a medical officer, 
make a reception order for the admission of such lunatic into a mental 
hospital. 

When a reception order has been passed, the Magistrate may, for reasons 
to be recorded in writing, direct that the lunatic, pending his removal to a 


mental hospital, be detained in suitable custody in such place as the 
Magistrate thinks fit. 


Under section 17 of the Indian Lunacy Act, 1912, the Commissioner of 
Police may, in place of the Magistrate, hold inquiries in cases of alleged 
lunacy, and issue a reception order in the Presidency-towns; and an officer 
of the police-force not below the rank of an inspector in any of . the 
Presidency-towns may perform all duties which an officer in charge ‘of a 


police-station is authorized or required to perform. a) 
25 - 
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4, Reception after Judicial Inquisition—Under section 25 of the Indian 
Lunacy Act, 1912, a lunatic so found by judicial inquisition may be 
admitted into a mental hospital— 


(a) in the case of a judicial inquisition under Chapter IV of the Indian 
Lunacy Act (Act IV of 1912), on an order made by or under the 
authority of the High Court ; 


(b) in the case of a judicial inquisition under Chapter V of the said Act 
on an order made by the District Court. 


In such cases the High Court or the District Court, as the case may be, 
shall, on the application of the person in charge of the mental hospital, pass 
an order for the payment of the cost of maintenance of the lunatic in the 
mental hospital and may from time to time direct that any sum of money 
payable under such order shall be recovered from the estate of the lunatic 
or of any person legally bound to maintain him. If at any time the Court 
is satisfied that the lunatic has not sufficient property, and that the person 
legally bound to maintain such lunatic has no means to pay such cost, the 
Court shall certify the same instead of passing the order for the payment of 
the cost (Section 26, The Indian Lunacy Act, 1912). 


5. Reception of Criminal Lunatics.—A criminal lunatic is to he admitted 
into a mental hospital on the order of the presiding officer of a Court in 
accordance with section 466 or 471 of the Code of Criminal Procedure, 1898 
(Appendix III), or according to section 30 of the Prisoners Act of 1900, or 
according to section 103-A of the Indian Army Act, 1911,” after the medical 
officer has certified to his lunacy. 


Sections 464 to 475 of the Criminal Procedure Code, 1898 (Appendix 
III), deal with the criminal lunatics who may be divided into three classes 
as under :— 


(1) Those who are unable to stand their trial by reason of being of 
unsound mind, and incapable of making their defence. 


(2) Those who committed the crime, but were acquitted on the ground 
of being of ~nsound mind at the time of committing the crime. 


vail (3) Those who contracted the disease after they were imprisoned in a 
J 


When any person is detained in a mental hospital under the provisions 
of section 466 or 471 of the Code of Criminal Procedure, 1898, or under the 
provisions of section 103-A of the Indian Army Act, 1911,!7 the visitors of 
the mental hospital appointed by the Local Government or any two of them 
are authorized to visit him to ascertain the state of his mind; and they must 
visit him once at least in every six months so as to enable them to make a 
special report as to the state of his mind to the authority under whose order 
he is detained. When a criminal lunatic is detained in a jail, the Inspector- 
General of Prisons is authorized to pay such visits and make such a report 
(Section 30, The Indian Lunacy Act, 1912). 


Discharge of Lunatics from a Mental Hospital—The provision of the 
discharge of lunatics from a mental hospital is made in sections 31 to 34 of 
the Indian Lunacy Act, 1912. According to these sections three of the 
visitors of a mental hospital, of whom one must be a medical officer, may, 
by order in writing, direct the discharge of any person detained in such 
mental hospital except criminal lunatics and European lunatics subject to 
the provisions of the Army Act or the Air Force Act. Notice of the 

ge should be immediately communicated to the authority under 
whose orders the person was detained in the mental hospital. 





17. The Indian Lunacy Amendment Act, 1923 (Act No. XXIII of 1923). 
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A lunatic detained in a mental hospital under a reception order, made 
on petition, shall be discharged if the person on whose petition the recep- 
tion order was made so applies in writing to the person in charge of the 
mental hospital provided that no lunatic shall be discharged, if the officer in 
charge of the mental hospital certifies in writing that the lunatic is dan- 
gerous and unfit to be at large. 


A European subject to the provisions of the Army Act or the Air Force 
Act, and detained in a mental hospital under the orders of a military 
administrative officer must be detained therein until he is discharged there- 
from in accordance with the military or air force regulations in force for 
the time being, or until the officer making the order applies for his transfer 
to the military or air force authorities in view to hs removal to England. 
Whenever it appears to the officer in charge of a mental hospital that the 
discharge of such a person is necessary either on account of his recovery, 
or for any other purpose, such person must be brought before the visitors 
of the mental hospital and on the visitors recording their opinion that the 
discharge should be made, the General or other Officer Commanding the 
division, district, brigade, or force or other officer authorized to order the 
admission of such persons into a mental hospital shall forthwith direct him 
to be discharged, and such discharge shall take place in accordance with the 
military or air force regulations in force for the time being. 


When a dangerous and wandering lunatic, or a lunatic cruelly treated 
or not under proper care and control is detained in a mental hospital and 
any of his relatives or friends is desirous that he shall be delivered over to his 
care and custody, he may apply to the authority, under whose order the 
lunatic is detained, and such authority, if it thinks fit, in consultation with 
the person in charge of the mental hospital and with the visitors or with one 
of them being a medical officer, may order the discharge of such lunatic from 
the mental hospital provided that the relative or friend making the appli- 
cation gives a sufficient undertaking that such lunatic shall be properly 
taken care of, and shall be prevented from doing injury to himself or to others. 


When a person is admitted into a mental hospital on a Magistrate’s 
reception order, and is subsequently found on a judicial inquisition to be of 
sound mind and capable of managing himself and his affairs, the person in 
charge of the mental hospital must forthwith, on the production of a certified 
copy of such finding, discharge the alleged lunatic from the mental hospital. 


Escape and Recapture of Lunatics.—A lunatic escaping from a mental 
hospital may be re-taken by any police-officer or by the person in charge of 
the mental hospital or any officer or servant belonging thereto, or any other 
person authorized in that behalf by the said person in charge and conveyed 
to and re-admitted into such mental hospital, provided that in the case of a 
lunatic not being a criminal lunatic or a European lunatic subject to the 
provisions of the Army Act or the Air Force Act the power to re-take such 
escaped lunatic is exercisable only for a period of one month from the date 
of his escape (Section 36, Act IV, 1912). 


Illegal Detention.—Section 93 of the Indian Lunacy Act of 1912 provides 
that any unauthorized person who receives or detains a lunatic or alleged 
lunatic in a mental hospital, or for gain detains two or more lunatics in any 
place not being a mental hospital, is punishable with imprisonment for a 
term which may extend to two years or with fine or with both. 
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Management of Property.—Chapters IV and V of the Indian Lunacy 
Act, 1912 (Act IV of 1912), provide for the legal proceedings to,be followed 
in cases concerning the protection of the person and property of a hkmatic. 
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Chapter IV is applicable to those liable to the jurisdiction of the High Courts 
of the Presidency-towns of Calcutta, Madras and Bombay, and lays down 
that on the application of any relative of an alleged lunatic, or of the 
Advocate-General, the Court may direct an inquisition whether the person 
alleged to be lunatic is of unsound mind and incapable of managing himself 
and his affairs: the Court may also order inquiries concerning the nature 
of the property belonging to the alleged lunatic, the persons who are 
his relatives, the time during which he has been of unsound mind, or such 
others matters as seem proper. The Court may require the alleged lunatic 
to attend at some convenient time and place for the purpose of examination, 
and may authorize any person or persons to have access to the alleged 
lunatic for the purpose of a personal examination and a report on his mental 
capacity and condition. But if the alleged lunatic is a female, who cannot 
appear in public, such order will be regulated by the law and practice for 
the examination of such persons in other civil cases. 


When a medical practitioner is called upon to give his opinion, after the 
examination of the alleged lunatic in such cases, he should not simply 
mention that the individual is insane, but he should certify that insanity is 
of such a degree as to render him incapable of managing his own property. 
He must be very careful in giving his opinion, as an individual may be 
insane, and yet may be capable of looking after his own property. In a case 
of doubt it is always safer to give an opinion in favour of sanity rather than 
insanity. 


If the alleged lunatic is not within the local limits of the jurisdiction of 
the High Court, and the inquisition cannot conveniently be made, the High 
Court may direct the inquisition to be made before the District Court within 
whose local jurisdiction the alleged lunatic may be. 


When upon the inquisition it is found that the alleged lunatic is of 
unsound mind so as to be incapable of managing his affairs, but that he is 
capable of managing himself and is not dangerous to himself or to others, 
the Court issues an order for the appointment of a manager to look after his 
property, and by such order of appointment, or by any subsequent order, 
grant such powers to the manager for the management of the estate as may 
seem necessary and proper to the High Court, provided that he will not, 
without the previous permission of the Court, mortgage, charge or transfer 
by sale, gift, exchange or otherwise, any immovable property of the lunatic, 
or lease any such property for a term exceeding five years. The Court may, 
if it appears to be just or for the lunatic’s benefit, order that any property, 
movable or immovable, of the lunatic, and whether in possession, reversion, 
remainder, or contingency, be sold, charged, mortgaged, dealt with or other- 
wise disposed of as may seem most expedient for the purpose of raising 
money to be used for all or any of the following purposes :— 


(1) the payment of the lunatic’s debt or engagements ; 
(2) the discharge of any incumbrance on his property ; 


(3) the payment of any debt or expenditure incurred for the lunatic’s 
maintenance or otherwise for his benefit ; 


(4) the payment of or provision for the expenses of his future main- 
tenance and the maintenance of such members of his family as are 
dependent on him for maintenance, including the expenses of his 
removal to Europe if necessary, and all expenses incidental thereto ; 

(5) the payment of the costs for any judicial inquisition, and of any 
costs incurred by order or under the authority of the Court. 


The manager of the lunatic’s estate shall, in the name and on behalf of 
the lunatic, have the power to execute all such conveyances and instruments 
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of transfer relative to any sale, mortgage or other disposition of his estate 
as the Court may order. If it is subsequently reported to the Court that 
the unsoundness of mind for which the control of the lunatic’s estate was 
taken away from his hands has ceased, the Court may order a second 
inquiry, and, on being satisfied that the lunacy has ceased, will order all 
proceedings in the lunacy to cease or to be set aside on such terms and 
conditions as may seem fit. 


Chapter V is applicable to persons not subject to the jurisdiction of any 
of the High Courts of the Presidency-towns, and provides that the District 
Court within whose jurisdiction an alleged lunatic is residing may, upon an 
application made by any relative of the alleged lunatic or any public curator 
appointed under the Succession (Property Protection) Act, 1841, or by the 
Government Pleader, or by the District Collector on behalf of the Court of 
Wards, direct an inquisition for the purpose of ascertaining whether such 
person is of unsound mind and incapable of managing himself and his affairs. 
Tf the alleged lunatic resides at a distance of more than fifty miles from the 
place where the District Court is held to which the application is made, the 
said Court may issue a commission to any subordinate Court to conduct the 
inquisition. After the inquiry, if it is satisfactorily proved that the alleged 
lunatic is of unsound mind, and is incapable of managing his affairs, the 
Court may appoint a manager of the estate of the lunatic and a guardian of 
his person on the same terms and conditions as are mentioned in Chapter 
IV. But the manager has to submit an inventory of the estate belonging 
to the lunatic within six months from the date of his appointment and has to 
furnish an annual account of the income and expenditure within three 
months of the close of the year of the era current in the district. If any 
relative of the lunatic, or the Collector by petition to the Court impugns the 
accuracy of such inventory or account, the Court may hold a summary 
inquiry into the matter, or refer such petition to any subordinate Court or 
to the Collector if the manager was appointed by the Collector. The District 
Court has power to remove a manager for any sufficient cause, and compel 
him to make over the property and to furnish accounts to any other person 
appointed in his place. The District Court may impose a fine not exceeding 
five hundred rupees on the manager, if he wilfully neglects or refuses to 
deliver his accounts or any property in his hands within the time fixed by 
the Court. The District Court is also authorized, as in Chapter IV, to hold 
a second inquiry when it is reported that the lunacy has ceased. 


Contracts.—Under section 12 of the Indian Contract Act (Act IX of 
1872) a contract is invalid, if one of the parties at the time of making it was, 
by reason of insanity, incapable of understanding it, and forming a rational 
judgment as to its effect upon his interests. 


A lunatic, however, is responsible for the payment of necessaries 
purchased by him in accordance with his social position and status, it being 
immaterial whether the vendor knew his condition or not; but he is not 
responsible, if the order is grossly extravagant and beyond his means, or if 
the vendor has taken advantage of the fact of his insanity in selling those 
necessaries to him. Again, a person who is usually of unsound mind, but 
occasionally of sound mind, may make a contract when he is of sound mind. 
While a person who is usually of sound mind, but occasionally of unsound 
mind, may not make a contract when he is of unsound mind. 


In a case where a person becomes lunatic after he has contracted to sell 
or otherwise dispose of his estate or any part thereof, the Court may direct 
the fulfilment of the contract, if it appears to the Court that the contract is 
such as ought to be performed. The Court may also order the dissolution 
of the partnership of a firm, if one of the partners is found to be a Tunatic 
(vide sections 51 and 52, Act IV of 1912). a 
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Marriage being regarded as a contract by the Divorce Act, 1869, may 
be declared null and void, if it can be proved clearly and convincingly that 
one of the parties was, by reason of unsoundness of mind at the time of the 
marriage, unable to understand the nature and responsibilities of the con- 
tract of marriage. Unsoundness of mind developing subsequent to the 
marriage is no ground for divorce. 


Mere weakness and imbecility of mind, eccentricity and partial 
dementia are not in themselves sufficient to avoid the marriage contract, but 
the mental defect or derangement must be such as prevents one party from 
comprehending the nature of the contract of marriage and from giving to it 
his or her free and intelligent consent. 

In an appeal by Mst. Titli alias Tereza1$ from the decision of Mr. Young giving a 
decree of nullity of marriage at the instance of a European called Alfred Robert Jones, 
a resident of Bhim Tal in Naini Tal district, who had prayed that his marriage with 
the appellant be declared null and void, one of the grounds being that he had been 
deficient in mentality since his very childhood and had to be looked after by his relations 
throughout his life, it was held that the marriage could not be declared as a nullity, as 
it was impossible to hold either that Mr. Jones was an idiot within the meaning of 
section 19 of the Divorce Act or that he was incapable of giving consent and did not 
voluntarily consent owing to force or fraud having been practised upon him after taking 
advantage of any imbecility of his mind. According to his own statement he understood 
what he was doing and realized what marriage meant. 

Evidence.—Under section 118 of the Indian Evidence Act (Appendix II) 
a lunatic is not competent to give evidence, if he is prevented by his lunacy 
from understanding the questions put to him and giving rational answers to 
them. However, he is competent to give evidence, if an insane person is in 
the stage of a lucid interval, or if he is suffering from monomania, though it 


rests with the judge and jury to decide whether or not they should give 
eredence to it. 


Consent.—Section 90 of the Indian Penal Code provides that consent to 
certain acts is not valid, if such consent is given by a person who, “ from 
unsoundness of mind or intoxication, is unable to understand the nature 
and consequence of that to which he gives his consent”. The question of 


invalidity of consent may arise in cases of rape, causing death or grievous 
hurt, and abetment of suicide. 


Consent to sexual intercourse given by a woman of imbecile or unsound 
mind is of no avail, and the act amounts to rape. 


Exception 5 of section 3007 of the Indian Penal Code provides that 
“culpable homicide is not murder when the person whose death is caused, 
being above the age of eighteen years, suffers death or takes the risk of 
death with his own consent”. Whereas section 87) of the Indian Penal 
Code provides that “an act not intended and not known to be likely to 
cause death or grievous hurt is not an offence by reason of any harm which 
it may cause, or be intended by the doer to cause, to any person, above 
eighteen years of age, who has given consent, whether express or implied, 
to suffer that harm; or by reason of any harm which it may be known by 


the doer to be likely to cause to any such person who has consented to take 
the risk of that harm”. 


Abetment of suicide under section 30619 of the Indian Penal Code is 
punishable “with imprisonment of either description for a term which may 
extend to ten years and with fine”, while abetment of suicide of “a person 
under eighteen years of age, an insane person, a delirious person, an idiot, 
or a person in a state of intoxication” is punishable under section 305% of 
the Indian Penal Code “with death or transportation for life, or ‘imprison- 
ment for a term not exceeding ten years, and with fine”. 
eee 

18. Leader, Nov. 1, 1933. 
19. Vide Appendix IV. 
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Testamentary Capacity or Capacity to make a Valid Will.—A civil court 
may invalidate a will if it is proved that the testator, at the time of making 
his will, was not of a “sound and disposing mind” and had not sufficient 
mental capacity to understand the nature and consequences of his act, and 
if it is satisfied that he disposed of his property in a way which he would not 
have done under normal conditions. 


If a medical practitioner has to examine a person as to his fitness to 
make a valid will, he should, before testifying, make the testator enumerate 
the amount of his property, the names of his relatives and others to whom 
he has left his legacies, and should make him repeat the main provisions of 
the will, enquiring reasons for any disposal of property which seems unjust 
or out of the common, or for any legal heirs being omitted. He should also 
find out if he knows the nature of the will-and realizes its consequences and 
if he is not influenced by any insane delusion in disposing of his property. 


If a medical practitioner has reason to suspect that he is under the 
influence of some person who prevents him from exercising his own discre- 
tion in making his will, it is better that he should see him alone and 
encourage him to speak out freely. It must be noted that a will is invalid, 
if it is executed under the undue influence of any other person. 


Persons can make valid wills during lucid intervals. Persons affected 
by an insane delusion can make a valid will, if the delusion is not related 
in any way to the disposal of the property or to the persons affected by the 
will. 


Wills made in a fit of drunkenness are considered valid, unless the 
individual was so drunk as not to know the nature of what he was doing 
and unless they were repudiated in sober moments. Wills may be contested 
but cannot be declared invalid on the mere ground of the eccentricity, 
slovenliness, neglect of person and clothing, and offensive and disgusting 
habits of the testator, for these do not constitute unsoundness of mind. 


In the case of Katrak and another v. Khorshedbai and others before the High Court 
of Bombay the will of a Parsi priest 2° was contested on the following grounds :— 


1. That the deceased was suffering from a delusion that his brother and sister had 
been instrumental in causing his son’s death with a view to inheriting his property. This 
delusion so operated on his mind that he had lost his testamentary capacity. 


2 That the deceased was not in a sound mind as he moved about in dirty clothes, 
kept food in cupboards for days and then ate the same in that condition, took away 
sandalwood offered at the agiary (fire temple) and sold the same for his benefit and 
sold sacred water of the sea to non-Zoroastrians and so on. 


Dealing with the alleged delusion, His Lordship said that the evidence led in the 
case did not justify this conclusion. Even if there was this delusion, it did not prevent 
the deceased from making a valid will, inasmuch as it had not influenced him in not 
considering the claims of his relatives. The other allegations only showed that the 
deceased was a miser and did not at all prove that lie had lost his testamentary capacity 
or was of unsound mind. 


Having regard to the life led by the deceased and the fact that he had ceased to live 
with his brother and sister for over thirty years, His Lordship found nothing unusual 
in his leaving his whole fortune amassed by leading a very frugal life to the agiary to 
which he devoted his whole life. The evidence of the alleged delusion and unsoundness 
of mind was meagre, unsatisfactory and unreliable and did not justify His Lordship in 
coming to the conclusion that he was incapable of making a testamentary disposition. 
His habits of life might be eccentric, but the deceased was able to look after his affairs 
and showed clear-headedness. 


The will having been proved to have been properly executed by the deceased His 
Lordship granted probate thereof to the plaintiffs, and dismissed the caveat making the 
defendants pay their own costs. 

Wills made by persons in extremis are regarded as suspicious and may 
be set aside, for the mental condition in such cases is seldom normal. 


er rr ep ae 


20. Times of India, Dec. 2, 1936. 
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Persons of extreme age and feeble health with defective memory and 
mental sluggishness are capable of making a will, unless their mind has 
become so impaired that they are incapable of understanding the business 
in which they are engaged when in the act of making their will. 


Persons suffering from motor aphasia, agraphia, or any other nervous 
disease not affecting the brain may be able to make perfectly valid wills, 
provided they are able to signify by gestures that they understand the mean- 
ing of the questions put to them in connection with the disposition of their 
property. 


CRIMINAL RESPONSIBILITY 


The plea of insanity is generally brought forward in charges of murder 
in order to escape capital punishment. If insanity is established, the accused 
person is found “ not guilty ”, and is ordered to be kept in a mental hospital, 
jail or other suitable place of safe custody.*4 An insane person is not 
punished for his crime, as he is devoid of free will, intelligence and know- 
ledge of the act, but society must be protected against the attacks of an 
insane person. 


The law presumes every individual at the age of discretion to be sane 
and to possess a sufficient degree of reason to be responsible for his criminal 
acts, unless the contrary is proved to the satisfaction of the court. In 
criminal cases where insanity is raised as a plea of irresponsibility the 
burden of proving it lies on the defence. Insanity may be proved from facts 
alleged or proved by the prosecution or independently by the defence. 
When a person accused of murder is alleged to be imsane, the presiding 
officer of the court generally asks the medical officer to keep the accused 
under observation and to certify whether he is insane or not. The medical 
officer takes the following points into consideration before deciding whether 
the murder was the result of insanity :— 


1. The Personal History of the Murderer—-The murderer may be 
eccentric, melancholic, degenerate, neurasthenic, etc. 


2. The Absence of Motive—Not only does an insane person commit 
murder without any motive but he often kills his nearest and, dearest rela- 
tions, e.g. his wife and children. It must, however, be remembered that in 
cases of homicide by sane persons it may at times be difficult to trace a 
motive, though there may be one. On the other hand, insane persons are 
known to have committed murders with a motive, however trifling it may 
be. Again, a sane person may commit murder on a very trivial excuse. I 
know of a case in which a young Pasi murdered his sister-in-law with a 


gandasa (chopper) lying near on the mere ground that she asked him in 
joke to drink urine in place of water. 


_ Invan appeal at the High Court of Allahabad of one Lokmani, who had been con- 
victed of murdering his wife and sentenced to death under section 302, IP.C., by the 
Sessions Judge of Kamaun, Their Lordships set aside the conviction and the sentence, 
as there was no motive for committing the murder. The accused admitted the crime 
before the Magistrate, and when asked why he did it he said it was the will of God. 
Their Lordships came to the conclusion that, by reason of unsoundness of mind, he was 
incapable of knowing the nature of the act.22 On the other hand, in a case where one 
Inayat picked up a carpenter’s adze that was lying near and killed his nephew, 9 years 
old, by giving with it two blows on the neck, it was held that the circumstance of an 
act being apparently motiveless is not a ground from which the existence of a power- 

and irresistible influence or homicidal tendency can be safely inferred; he was 
convicted of murder, and was sentenced to suffer the penalty of death.23 In another case 
where one Jalal killed a young woman of 26 years with a toka, it was held that the 


pg 


21. For procedure of trial of insane persons see secs. 464-75, Cr.P.C., Appendix Ii. 
22. Leader, Sep. 17, 1925. 


23. 29 Crim. Law Jour., Nov. 1928, p. 1006. 
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mere want of a motive and the fact that the accused showed some sign, that he suffered 
from a certain hallucination are not sufficient to attract the application of section 84, 
LP.C. He was convicted of murder under section 302, LP.C., and was sentenced to 
transportation for life.*4 


3. The Absence of Secrecy—The murderer, if he happens to be insane, 
does not try to conceal the body of his victim, nor does he attempt to evade 


law by destroying evidence of his crime or by running away from the scene 
of the murder. 


Cases.—l. On the 10th January 1918, a girl, aged twelve years, murdered a child, 
three years old, in the District of Agra, by inflicting about twenty-six wounds on the 
body with a gandasa, out of which one on the neck was fatal, the rest being more or 
less simple. The motive as alleged by the police was theft of brass wristlets wom by 
the child and worth four or six annas, but the girl did not make any attempt to conceal 
the wristlets or to run away from the spot where the murder was committed. It was 
argued in the Sessions Court that the girl probably had homicidal tendency, and at my 
suggestion, the learned Sessions Judge ordered her to be kept under observation in the 
lunatic asylum of Agra for a period of six months. 


z. In the case of King-Emperor v. Bhagwati Prashad, the accused, a Hindu male, 
about 24 years old, was convicted by the Sessions Judge of Lucknow of two offences 
under section 302, LP.C., of causing the death of two old women by hitting them on their 
heads with a piece of wood and causing fractures of the skull bones. On an appeal being 
preferred the Judicial Commissioner set aside the conviction on the ground of his un- 
soundness of mind and directed him to be kept in safe custody in the lunatic asylum at 
Bareilly. It came out in evidence that after committing the murders on the night of 
the 10th February 1922, he made no attempt to rum away or conceal himself. The 
medical evidence also proved that the accused was insane and had fixed delusions. He 
complained of the visit of a black man every night at 1 am., who stayed with him and 
beat him. He wore a garland of animal bones and had amulets of red cloth tied round 
his arm. He had a delusion of such an amulet being placed in his mouth rendering him 
invisible. 

3. In an appeal before the Lahore High Court where the accused had been sen- 
tenced to transportation for life under section 302, I.P.C., for having murdered a boy 
named Thenchu by felling him on the ground and beating him on the head till he died, 
the plea of insanity was raised on behalf of the appellant, as he was certified insane and 
was admitted to the Punjab Mental Hospital from which he was discharged as cured 
after a certain period. He then stood his trial.*5 In this case the appellant knew that 
in killing the boy he was doing something wrong. This is shown clearly by the fact that 
after the murder he attempted to conceal its evidence by washing his hands in the sand, 
and on the approach of witnesses he ran away. It is further shown by the fact that he 
concealed himself in his kotha in an attempt to prevent his arrest. It was, therefore, 
held that the Learned Sessions Judge of Hoshiarpur had come to the right conclusion 
that legal insanity had not been established. The appeal was dismissed. 


4. Multiple Murders.—A sane person usually murders only one person 
with whom he is at enmity or against whom he has a grievance, and does not 
shed more blood unnecessarily. On the other hand, an insane person may 
kill several persons, mostly his friends and relatives for whom he has great 


regard and affection. It is, however, possible for an insane person to have 
only one as his victim. 


+. Want of Preparedness or Pre-arrangement.—An insane person does 
not make any pre-arranged plan to kill anybody, but a sane person, as a rule, 
makes all the necessary preparations prior to committing a crime. 


Overbeck-Wright, however, cites the following exceptional case in which 
an insane person exhibited elaborate premeditation and contrivance in com- 
mitting a murder 76 :— 


Bertha Peterson, aged 45, daughter of the Rector of Biddenden, was indicted for 
the murder of John Whibley. The deceased, a shoemaker, had been a teacher in the 
Sunday~-school of Biddenden, and there had been rumours, eighteen months before the 
murder of his having behaved indecently towards a little girl of eleven. The prisoner 





24. 30 Crim. Law Jour., Nov. 1929, p. 1024; vide Madras H. Court Cr. Appeal No. 225 
of 1940, K. E. v. Sankappa Shetty; 42 Cr. Law Jour., 1941, p. 558. 


25. Cr. Appeal No. 785 of 1938, K. E. v. Ghungar Mal Ghania Lal; 40 Cr. Law Jour., 
Dec. 1939, p. 907. 


26. Lunacy in India, p. 32. 
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was much interested in the rumour, was a disciple of Mr. Stead, took great interest in 
the Criminal Law Amendment Act, and appears to have allowed her attention to be 
absorbed by these subjects until she became even more crazy than the general run of 
the nasty-minded apostles of purity. She purchased a revolver and practised with it, 
She wrote to the deceased expressing her regret for the mistaken attitude she had 
adopted towards him, and asking him to meet her in the parish school-room in the 
presence of witnesses, and shake hands as a token of forgiveness. The meeting took 
place, and then, asking the deceased to take a good look at the picture on the wall she 
placed a revolver to the back of his head and shot him dead. Evidence was given of 
various eccentricities in the previous conduct of the prisoner, and Dr. Davies, Superin- 
tendent of the Kent County Asylum, and Dr. Hoare, Surgeon to the Maidstone Gaol, 
in which the prisoner had been detained pending her trial, stated that in their opinion 
the prisoner was under the hallucination that she was ordered to shoot the man. The 
jury returned a verdict of “ Guilty but insane ” 


6. Want of Accomplices—An insane person has no accomplice in the 
criminal act. Lunatics in mental hospitals never conspire to escape or kill 
the Superintendent or his assistant. 


English Law of the criminal responsibility of the insane is based on the 
answers given by fourteen Judges in 1843 to the following hypothetical 
questions put to them by the House of Lords in connection with the cele- 
brated case of McNaughten who, labouring under a delusion of persecution, 
shot Mr. Drummond, the Private Secretary of Sir Robert Peel, at Charing 
Cross :-— 


Question I— What is the law respecting alleged crimes committed by persons 
afflicted with insane delusions in respect of one or more particular subjects or persons, 
as, for instance, where, at the time of the commission of the alleged crime, the accused 
knew he was acting contrary to law, but did the act complained of, with a view, under 
the influence of insane delusion, of redressing or revenging some supposed grievance 
or injury or of producing some supposed public benefit ? ” 


Answer I.— Assuming that Your Lordships’ inquiries are confined to those persons 
who labour under such partial delusions only, and are not in other respects insane, we 
are of opinion that (notwithstanding the accused did the act complained of with a view, 
under the influence of insane delusion, of redressing or revenging some supposed griev- 
ance or injury, or of producing some public benefit) he is nevertheless punishable, 
according to the nature of the crime committed, if he knew at the time of committing 
such crime that he was acting contrary to law, by which expression we understand 
Your Lordships to mean the law of the land.” 


Question II—‘“‘ What are the proper questions to be submitted to the jury when a 
person alleged to be afflicted with insane delusions respecting one or more particular 
subjects or persons, is charged with the commission of a crime (murder, for example), 
and insanity is set up as a defence?” 


Question III.—“In what terms ought the question to be left to the jury as to the 
prisoner’s state of mind at the time when the act was committed ?” 


Answers II and III—*“ As these two questions appear to us to be more conveniently 
answered together, we submit our opinion to be that the jury ought to be told in all 
cases that every man is presumed to be sane, and to possess a sufficient degree of reason 
to be responsible for his crimes, until the contrary be proved to their satisfaction ; that 
to establish a defence on the ground of insanity, it must be clearly proved that, at the 
time of committing the act, the accused was labouring under such a defect of reason, 
from disease of the mind, as not to know the nature and quality of the act he was doing, 
or, if he did know it, that he did not know that he was doing what was wrong. The 
mode of putting the latter part of the question to the jury on these occasions has gene- 
rally been, whether the accused at the time of doing the act knew the difference between 
right and wrong; which mode, though rarely, if ever, leading to any mistake with the 
jury, is not, we conceive, so accurate when put generally and in the abstract as when put 
with reference to the party’s knowledge of right and wrong in respect to the very act 
with which he is charged. If the question were to be put as to the knowledge of the 
accused, solely and exclusively with reference to the law of the land, it might tend to 
confound the jury by inducing them to believe that an actual knowledge of the law 
of the land was essential in order to lead to a conviction; whereas the law is adminis- 
tered on the principle that everyone must be taken conclusively to know it without 
proof that he does know it. If the accused was conscious that the act was one which 
he ought not to do, and if that act was at the same time contrary to the law of the land, 
he is punishable. The usual course, therefore, has been to leave the question to the 
jury, whether the accused had a sufficient degree of reason to know that he was doing 
an act that was wrong; and this course we think is correct, accompanied with such 
observations and corrections as the circumstances of each particular case may require.” 
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Question IV.—‘If a person under an insane delusion as to existing facts commits 
an offence in consequence thereof, is he thereby excused ?” 


Answer IV.—‘ The answer must of course depend upon the nature of the delusion ; 
but, making the same assumption as we did before, namely, that he labours under such 
partial delusion only, and is not in other respects insane, we think he must be considered 
in the same situation as to responsibility as if the facts with respect to which the delu- 
sions exist were real. For example, if, under the influence of his delusion, he supposes 
another man to be in the act of attempting to take away his life, and he kills that man, 
as he supposes, in self-defence, he would be exempt from punishment. If his delusion 
was that the deceased had inflicted a serious injury to his character and fortune, and 
he killed him in revenge for such supposed injury, he would be liable to punishment.” 


Question V.—‘Can a medical man, conversant with the disease of insanity who 
never saw the prisoner previously to the trial, but who was present during the whole 
trial and the examination of all the witnesses, be asked his opinion as to the state of the 
prisoner’s mind at the time of the commission of the alleged crime, or his opinion whether 
the prisoner was conscious at the time of doing the act that he was acting contrary to 
law, or whether he was labouring under any, and what delusions at the time?” 


Answer V.— We think that the medical man, in the circumstances supposed, cannot 
in strictness be asked his opinion in the terms above stated, because each of those 
questions involves the determination of the truth of the facts deposed to, which it is 
for the jury to decide, and the questions are not mere questions upon a matter of science, 
in which case such evidence is admissible. But where the facts are admitted, or not 
disputed, and the question becomes substantially one of science only, it may be con- 
venient to allow the question to be put in the general form, although the same cannot 
be insisted on as a matter of right.” 

The crux of these answers is known as “ the McNaughten rule” or “the 


legal test ’’, which is as follows :— 


“That to establish a defence on the ground of insanity, it must be clearly 
proved that at the time of committing the act, the party accused was labour- 
ing under such a defect of reason from disease of the mind, as not to know 
the nature and quality of the act he was doing, or, if he did know it, that he 
did not know he was doing what was wrong.” 


This legal test has also been accepted in India as the law of criminal 
responsibility, and is embodied in section 84 of the Indian Penal Code, which 
runs as follows :— 


“Nothing is an offence which is done by a person who, at the time of 
doing it, is, by reason of unsoundness of mind, incapable of knowing the 
nature of the act, or that he is doing what is either wrong or contrary to law.” 


In order to exempt a person from criminal responsibility under this 
section it must be proved that the unsoundness of mind existed at the time 
of committing the offence. Subsequent insanity does not affect the crime, 
though it affects the trial.27_ It may be necessary to enquire into the previous 
mental condition to prove the state of mind at the time of committing the 
offence. Further, unsoundness of mind should be of such an extent as would 
render the sufferer incapable of knowing the nature and character of the 
act or would render him incapable of understanding that the act he was 
doing was morally wrong or was an offence against the law of his country. 
A person can thus be exonerated from criminal responsibility, if his cogni- 
tive faculties have been affected by unsoundness of mind. Hence idiots, 
imbeciles, and persons who are deprived of all understanding and memory 
are not responsible for criminal offences and do not present any difficulty 
in courts of law. Difficulty, however, arises in those cases where persons 
labour under a partial delusion only and are otherwise quite sane. In such 
cases these individuals should be placed as regards criminal responsibility, 
in the same situation as if the facts with which the delusion existed were 
real.28 For instance, if, in consequence of an insane delusion, a person thinks 
another man to be a wild beast or a jar made of clay, and kills him, he is 
exempted from criminal responsibility, as he does not know the physical 


27. Cr.P.C., sec. 466, Appendix TI. 
28. Gour, Penal Law of India, Ed. H, Vol. I, p. 487. 
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nature of the act. If he kills a child under an insane delusion that by doing 
so he is saving him from sin and sending him to heaven, he knows the nature 
of the act that it will result in death, but he is not capable of understanding 
that what he is doing is morally wrong. In a criminal case** Martin, B., 
cited before the jury as an instance of a delusion the case of a man who 
fancied himself to be a king dispensing justice to his subjects. “Tf such a 
man were to kill another under the supposition that he was exercising his 
prerogative as a king, and that he was called upon to execute the other as 
a criminal he would not be responsible.” Again, if a person kills another 
man under the influence of a delusion that he is attempting to take his life, 
he would be exempt from punishment, inasmuch as he, by reason of insanity 
is incapable of knowing that his act is contrary to the law of his country. 
He is justified in killing that man in self-defence if his delusion were true.*° 
Similarly, a person who kills another man under the belief arising from an 


insane delusion, that the man had committed adultery with the prisoner’s 
wife would be entitled to have his offence reduced under exception 1 ot 
section 300, LP.C., as having been committed under grave provocation.*! 
On the other hand, if a person kills another man under the influence of an 
insane delusion that he had inflicted a serious injury to his character and 
fortune, he is criminally responsible for his offence, seeing that no one is 


entitled by law to kill a person in revenge for such injury, even if his delu- 
sion were true." 


Illustrative Cases—1. One Karma Urang, accused, had a dream in which the god- 
dess Kali appeared before him and told him that his father was a descendant of Kali 
and that if he (the accused) did not kill his father, his father would kill him. The 
accused honestly believed this and cut off his father’s head the next day and was coolly 
proceeding with it to the court with the object of producing the head before the court, 
when he was arrested. The medical evidence showed that he was under a definite 
delusion. It was ruled in an appeal in the Calcutta High Court that the accused must 
under the circumstances be heid to have been incapable at the time of the doing of the 
act by reason of unsoundness of mind of knowing the nature of the act or that he was 


doing what was either wrong or contrary to law within the meaning of section 84, LP.C., 
and that he could not be convicted of murder.3% 


2 Tn a case where one Mani Ram, after murdering four persons (his own relatives) 
in rapid succession with a gandasa dropped it and began to run away and subsequently 
volunteered the information that he had murdered his elder nephew, one of the deceased, 
Their Lordships held that the mere presence of the five circumstances, viz. absence of 
any motive, accomplices, secrecy, etc. did not fulfil the requirements of section 84, 
LP.C. A man might be suffering from insanity, in the sense in which the words would 
be used by an alienist, but might not be suffering from unsoundness of mind as defined 
in this section. The law recognized nothing but incapacity to realize the nature of the 
act, and presumed that where a man’s mind or his faculties of ratiocination were suffi- 
ciently clear to apprehend what he was doing, he must always be presumed to intend 
the consequences of the action he took. It was perfectly clear from the conduct of the 
accused that he knew what he was doing and that what he was doing was wrong. Their 
Lordships had no option in the matter but to find that the accused had wholly failed. 


to establish the unsoundness of mind. They, therefore, dismissed his appeal and con- 
firmed the sentence of death.?4 


3. In a murder appeal 35 in which the appellant, Muhammad Hashim, aged 40 years, 
had been sentenced to transportation for life by the Sessions Judge of Bulandshahr of 
having killed Khalil, a boy of seven or eight years, by stabbing him in the stomach with 
a butcher’s knife, it was held by Their Lordships that the mere incident of the murder 
itself seemed to them to indicate the act of a mad man. The accused was not said to 
have had the slightest enmity or grudge either against the little boy, Khalil, or his 
father or any relative of his. There was no motive whatever for committing such a 
crime, and this in itself suggested that the accused must have been of unsound mind. 
In addition to this there were statements of a number of witnesses and even some prose- 


29. R. v. Townby, 3 F. and F. 839. 

30. McNaughten’s Case, I.0. and K. 130. 

31. Mayne, Cr. Law of India, Part II, ». 175. 
32. McNaughten’s Case, Loc, Cit. 

33. 30 Crim. Law Jour., March 1929, p. 247. 
34. 28 Crim. Law Jour., Jan. 1927, p. 121. 

35. Leader, Sept. 23, 1933. 
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cution witnesses, which tended to show that the accused was of unsound mind at the 
tue. The civil surgeon who was the superintendent of the jail never expressed any 
decided opinion that the accused was of sound mind at the time of committing the 
offence or not of sound mind but merely stated that he found no signs of insanity from 
the period that the accused was under his observation. Technically the superintendent’s 
report was not admissible in evidence because he was never called as a witness. Their 
Lordships, however, considered that no great importance could be attached to the 
superintendent’s report in view of the positive evidence referred to above showing that 
the accused must have been deranged in mind to the extent of being incapable of know- 
ing the nature of the act that he was doing. In Their Lordships’ opinion his act was 


not, an offence by reason of unsoundness of mind under section 84 of the Indian Penal 
Code. 


Their Lordships, therefore, found that the accused did stab Khalil with a knife and 
caused his death but acquitted him upon the ground that at the time when he committed 
the act he was, by reason of unsoundness of mind, incapable of knowing the nature of 
the act. Under section 471 of the Criminal Procedure Code Their Lordships directed 
that the accused be detained in safe custody in such place and manner as the sessions 


judge might think fit and the sessions judge should report the action taken to the local 
government. 


4. In a murder appeal 26 before the Oudh Chief Court, in which the appellant, Onkar 
Datt Nigam, made murderous assaults by firing five shots into a second class compart- 
ment in which were travelling an Anglo-Indian gentleman (Mr. Ralph) and Miss Edna 
Doran, who were quite strangers to him, at Unao Railway Station on May 9, 1933, it 
was held that the accused was suffering from unsoundness of mind to such an extent 
as to make him incapable of knowing the nature and character of his act, which he had 
committed and which made him incapable of understanding that the act he was doing 
was more or less wrong, or was an offence against the law of the country, that his 
cognitive faculties had been affected by unsoundness of mind and that he was entitled 
to an acquittal. It was also held that as the accused was proved to be a criminal lunatic, 
and as in the opinion of the medical expert on mental diseases, there was no likelihood 
of his ever regaining his mental capacity, he might be directed, under section 471, 
Criminal Procedure Code, to be detained in safe custody in a mental hospital. 


It was proved that the appellant committed the offence without any attempt at 
concealment of the crime. There was no accomplice with him, and not only did he shoot 
one person, but he tried to kill two and there was also no premeditation in the commis- 
sion of the offence. The medical evidence as to the mental condition of the accused 
given by the mental expert (Col. Overbeck-Wright) was that he was insane at the time 
of the commission of the offence, and that he was suffering from hebephrenia. 


5. One Geron Ali, accused, was a disciple of the Pir and called him father and the 
Pirain mother. The Pir said to him: “Take the heads of those who dissuade you and 
come to your doors”. At this time the Pirain said to him that he would go to heaven, 
if he offered a human head in sacrifice on that day which was an auspicious day being 
the first day of Ramzan. The accused cut off with a dao the heads of two persons 
including that of his own infant daughter and offered the same to the Pir and said, 
“Father, you asked me for one human head; I present you with two”. The evidence 
showed that he believed that he was doing a meritorious act which qualified him for 
heaven. It was held that the accused was incapable of knowing that what he was doing 
was either wrong or contrary to law by reason of unsoundness of mind at the time of 
the occurrence and he was, therefore, entitled to the protection of section 84, LP.C. He 
killed those persons without any effort at concealment and he did not try to escape after 
doing this.37 

6. One Ashiruddin Ahmad was commanded in his dream by someone in paradise 
to sacrifice his son, aged 5 years. The next morning he took his son to a mosque, and 
killed him by thrusting a knife in his throat. He then went straight to his uncle but 
finding a chaukidar nearby took the uncle to a tank at some distance and slowly told 
him the story. It was held in an appeal before the Calcutta High Court that of the 
three elements necessary to be established under section 84, LP.C., any one of which 
must be established by an accused to obtain the benefit of the provisions. The first, 
the nature of the act, was clearly known to the accused; the accused also knew that 
the act was contrary to law, but the accused certainly did not know that the act was 
wrong. The accused was clearly of unsound mind and acting under the delusion of 
his dream, he made the sacrifice of his son believing it to be right. He was therefore 
entitled to the benefit of the section.3§ 





36. 36 Cr. Law J., p. 393; vide also Lahore H. C. Cr. App. No. 704 of 1936; 38 Crim. 
Law Jour., 1937, p. 893. ' 
37. K. E. v. Geron Ali, Cal. Cr. Appeal No. 125 of 1940; 42 Cr. Law Jour., 1941, p. 379. 
38. 50 Crim. Law J., 1949, p. 255; Cal. High Court Cr. Appeal No. 112 of 1948. 
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7. In a case39 where one Manickam who killed a woman by cutting her throat, 
pleaded insanity as a defence, it was held in an appeal before the Madras High Court 
that section 84, LP.C., cannot be invoked in the favour of a person who is unbalanced, 
unhinged and excited in mind and possibly in some kind of obsession of hallucination, 
as he cannot be said to be not knowing the nature of the act or that he was doing a 
wrong act while cutting the neck of a woman, but, though not insane, the accused 
proved to be unbalanced and excited and was held to be not in normal mind and the 
death sentence was reduced to that of transportation for life. 


Loss of Control—A person accused of crime in India is not entitled to 
exemption from criminal responsibility on the mere ground of loss of the 
power of self-control at the time of perpetrating the offence, unless it is 
attributable to insanity satisfying the usual legal tests, viz. inability to 
distinguish right from wrong or to know the nature and consequences of the 
act. This view was taken into consideration by the learned Judges when 
they convicted Lakshman,*® who, being vexed with the cries of his two 
small children, had killed them. <A similar view was also taken in the case 
of Venkata Sami ‘*! who had murdered his brother’s child wife. The appli- 
cation of these legal tests in all such cases is not very sound; inasmuch as 
there is a form of insanity, known as impulsive insanity, which affects the 
will and emotions and not the cognitive faculties. The patient is able to 
realize the difference between right and wrong and the nature and conse- 
quences of the act, and yet he commits the crime being impelled by an 
irresistible or uncontrollable impulse induced by a diseased mind. Such a 
condition should be recognized in courts as a sufficient ground for exemption 
from criminal liability. “Criminal responsibility should, however, not be 
extended to one who with no mental disorder acts from overmastering anger, 
jealousy or revenge. There must be insanity first.” #2 


The plea of an irresistible impulse was brought torward in a murder trial at 
Manchester, but was overruled as there was evidence of premeditation that the prisoner 
bought the knife with which he committed the murder and sharpened it on both edges.43 
In a case where one Shersing attempted to kill his wife and his mother-in-law, and did 
kill his brother-in-law, aged ten years, and subsequently set fire to the hut belonging 
to his mother-in-law, it was ruled that at the time of the commission of the offences the 
accused was in a highly excited and unbalanced condition, he was, nevertheless, conscious 
that what he was doing was wrong and a crime. His appeal was, therefore, not allowed.44 
In another case where one Tolaram had murdered his father on the 11th November 1926, 
it had been proved that the accused was melancholic and had been subject to fits of 
epilepsy and was, at the time of murder, suffering from vertigo. It was held that the 
fact that the physical and mental ailments from which a man suffered had rendered his 
intellect weak and had affected his emotions and will was not sufficient to bring his case 
within section 84, IP.C. The question is whether his cognitive faculties had been im- 
paired to the degree described in the last para of section 84. On the occasion in question 
the loss of the power of self-control was not due to the want of consciousness of the 
nature and quality of his act, brought about by a diseased state of mind, but was obvi- 
ously the result of the sudden rousing of passions which he was unable to subdue at 
the time. It was clear that he struck the deceased not in a paroxysm of insanity but 
in a fit of anger.45 


One Matin Ali,46 son of a retired extra-assistant commissioner, with a friend of 
his engaged a taxi in August 1932, from Nagpur for Chindwara, and while returning 
shot the owner and the cleaner of the car at night near Silvani Ghat. He was absconding 
and was arrested on the fourth day of the occurrence. He was sentenced to transpor- 
tation for life by thé Sessions Judge of Chindwara for this double murder. On an appeal 
preferred by him, the Judicial Commissioner in the course of his judgment observed 


eee 
39. 51 Crim. Law J., 1950, p. 1329; see also 51 Crim. Law J., 1950, p. 1491; In re 
Kulandai Thewar—accused, Madras High Court. 

4). Lakshman Dagdu, (1886) 10 Bombay, 512. 

41. Venkatasami, (1889) 12 Madras, 459. 

42. Shamsul Huda, Principles of Law of Crimes, p. 294. 

43. Jour. Amer. Med. Assoc., April 16, 1921, p. 1116. . 
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that the case did not fall within section 84 of the Indian Penal Code because the mental 
faculties of Matin distinguishing right from wrong from a moral point of view were 
absolutely clear. The applicant fully believed that taking life of another was not only 
illegal but immoral. The appellant divided himself into two parts, viz. Matin Ali and 
Rumi Safa (free lance). According to him there resided in his physical body both good 
and evil spirits and in spite of his control the evil spirit forced him to kill useless persons 
like himself to make the world better. Matin did not commit suicide as the world would 
have taken him as a coward. The present crimes were committed in a fit of impulsive 
insanity without any motive or premeditation, nevertheless they did come under pur- 
view of section 302, LP.C., but necessitated indulgent consideration. Having regard io 
the fact that the appellant belonged to a respectable family and had received higher 
education, the Judicial Commissioner directed that the case be laid before the local 
Government for such indulgent consideration as they may be pleased to show to the 
appellant under section 401 of the Criminal Procedure Code. 


In the case of Rex v. Ronald True, who was tried at the Central Criminal 
Court of London on a charge of murdering a prostitute by strangulation 
after spending the night at her flat on March 6, 1922, Mr. Justice McCardie, 
in his charge to the jury said, “even if the prisoner knew the physical 
nature and that it was morally wrong and punishable by law, yet was by 
mental disease deprived of the power to control his actions, then the verdict 
should be guilty but insane”. His Lordship definitely conceded the doctrine 
of criminal irresponsibility on the ground of impairment of the power of 
self-control, but pointed out that this exemption should be applied with 
great care. The jury found the accused guilty of “wilful murder”, and he 
was sentenced to death. The sentence was subsequently upheld’ by the 
Court of Criminal Appeal. Shortly afterwards a representation was made 
to the Home Secretary that True was insane, whereupon he appointed a 
committee of three mental specialists to examine True and to certify if he 
was sane or insane. On their having certified that he was insane the Home 
Secretary ordered True to be removed to a criminal asylum. 


In July 1922, the Lord Chancellor appointed a Committee consisting of 
the well-known lawyers under the chairmanship of Lord Justice Atkin to 
consider and report upon what changes, if any, were desirable in the existing 
law, practice and procedure relating to criminal trials in which the plea of 
insanity is raised as a defence. The committee recommended that the rules 
formulated in the McNaughten case be maintained, and further recom- 
mended an additional rule that it should be recognized that a person charged. 
criminally with an offence is irresponsible for his act when the act is 
committed under an impulse which the prisoner was, by mental disease, in 
substance deprived of any power to resist. These recommendations were 
incorporated in a bill, called the Criminal Responsibility (Trials) Bill, which 
was moved in the House of Lords in 1924, but was negatived. 


Somnambulism.—This is an abnormal mental condition, and means 
walking during sleep. In this condition the mental faculties are partially 
active and are so concentrated on one particular train of ideas that a som- 
nambulist is capable of performing most remarkable and incredible pieces 
of work, which would have baffled his intelligence during his waking hours. 
A somnambulist may thus solve a very difficult problem or may commit 
theft or murder. A person who is the victim of a somnambulistic habit has 
generally no recollection of the events occurring during the fit after he 
awakes. In some cases he remembers the events of one fit in subsequent 
fits and follows them with exact precision, though he forgets them in the 
normal state. . 


Somnambulism forms a very good plea of defence for exemption from 
criminal liability, if it can be proved that the accused committed the offence 
during the fit. In a case where Maggie Alexander *’ was charged with 
having murdered her child with a razor the jury returned a verdict of 





47. Lancet, Dec. 14, 1929, p. 1265. 
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“ guilty but insane ”, as it was definitely proved in evidence that the accused 
was a somnambulist, that she committed this act in a state of somnambulism, 
and therefore did not know what she was doing, that she did not appreciate 
the nature and quality of the act, and that she did not know she was doing 
it at all because of this somnambulistic state from which she unquestionably 
suffered. 


Semisomnolence or Somnolentia.—This is half way between sleep and 
waking and is very often called sleep drunkenness. This condition is mostly 
allied to a mental condition occurring in some cases immediately after an 
epileptic fit. If a person is suddenly aroused from deep sleep, he may 
unconsciously commit some horrible and illegal deed owing to his mind 
being in a state of confusion, especially if he is having a dream or a night- 
mare at the time. He is not criminally responsible for such a deed. 

A woman in Hungary attacked her daughter in the middle of the night with an 
axe, inflicting serious injuries. At her trial she pleaded nightmare as a defence. She 
alleged that she had heard gossip that her daughter had been seen walking at night in 
remote places with a young man, and had been filled with suspicion. On the night of the 
assault she dreamt of her daughter’s disgrace and saw her arrested for an offence against 
public morals. Under the influence of the dream she gave way to an overpowering impulse 
to kill her. She had been brought to her senses only by the girl’s screams. The Medical 
Advisory Board of Criminal J urisdiction to which the court referred the matter, advised 


that the woman had told the truth and was not responsible for the assault. She was 
accordingly acquitted.#5 


Hypnotism or Mesmerism.—This is a sleep-like condition brought on by 
artificial means or by suggestion and is allied to somnambulism. During a 
hypnotic trance, though unconscious of surrounding objects, a person may 
perform acts suggested by the hypnotizer, but does not remember them 
afterwards. Sometimes, the suggestive influence may last beyond the period 
of the hypnotic trance. Difference of opinion exists as to whether a hypno- , 
tized person can be made to commit a criminal act but the best authority 
would seem to indicate that while persons under hypnotic control can be 
influenced to commit acts in line with defects in character or weakness of 
morals which they might otherwise not commit, the fundamental principle 
holds true that no one can be compelled by hypnotic influence to commit 
any deed of which he was not capable in the normal state. A person cannot 
be hypnotized against his will, hence if he volunteers to be hypnotized, he is 
expected to have anticipated all the consequences of the act and agreed to 
become responsible for them and the well-settled principle of law that a 
person cannot take an advantage of his own misconduct would govern in 
case he violated the law in the state of hypnotism. 


Hypnotism as a defence to a criminal act is not generally recognized in 
courts. In a case where Gouffe was murdered by hanging, Bompard, one 
of the murderers, unsuccessfully pleaded that she had been hypnotized by 
Eyraud, the other murderer, and while under his influence was induced to. 
take part in the murder. 


A. Delirium.—According to Tuke ® delirium is “a perversion of the mental 
processes, the perversion being manifested in speech or action. The dis- 
turbance is characterized by incoherent speech, hallucinations, illusions and 
delusions, restlessness, watchfulness, apparently purposeless actions, inability 
to fix the attention”. Owing to hallucinations and delusions being present 
in a state of delirium the patient may commit violent fatal acts. Such a 
person is not legally responsible for acts committed during an access of 
delirium, if, in the words of section 84, IP.C., he lost consciousness to such 
i 
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an extent as would prevent him from knowing the nature of the act or dis- 
tinguishing between right and wrong. 


Drunkenness.—The law relating to drunkenness and criminal respon- 


sibility is laid down in the following two sections of the Indian Penal 
Code :— 


Section 85.—Nothing is an offence which is done by a person, who, at 
the time of doing it is, by reason of intoxication, incapable of knowing the 
nature of the act or that he is doing what is either wrong or contrary to 


law: provided that the thing which intoxicated him was administered to 
him without his knowledge or against his will. 


Section 86—In cases where an act done is not an offence unless done 
with a particular knowledge or intent a person who does the act in a state 
of intoxication shall be liable to be dealt with as if he had the same know- 
ledge as he would have if he had not been intoxicated, unless the thing 
which intoxicated him was administered to him without his knowledge or 
against his will. 

It is evident from these sections that drunkenness caused by the 
voluntary use of alcohol or some other intoxicating drug is no excuse for the 
commission of a crime but insanity produced by drunkenness, voluntary or 
otherwise, absolves one from criminal responsibility if it can stand the usual 
legal tests applied in the other forms of insanity. In the case of Reg. v. 
Davis*+ where the prisoner was charged with wounding with intent to 
murder, the defence was that the accused was of unsound mind at the time 
of the commission of the act and the evidence established the fact that he 
was suffering from delirium tremens resulting from over-indulgence in 
drink. Stephens, J., in summing up to the jury said “ but drunkenness is 
one thing and the diseases to which drunkenness leads are different things ; 
and if a man by drunkenness brings on a state of disease, which causes such 
a degree of madness even for a time, which would have relieved him from 
responsibility if it had been caused in any other way, then he would not be 
criminally responsible. In my opinion in such a case the man is a mad man 
and is to be treated as such although his madness is temporary. If you 
think there was a distinct disease caused by drinking, but differing from 
drunkenness and that by reason thereof he did not know that the act was 
wrong, you will find a verdict of not guilty on the ground of insanity ”. 


In cases where the intention of a person committing a crime is an 
ingredient of the crime itself, the fact, of his being drunk at the time when 
the act was committed may be taken into consideration in considering 
whether he formed the intention necessary to constitute the crime. In the 
case of Rex v. Beard,®*? where the accused was indicted for wilful murder, 
it was proved by the prosecution that he had ravished a young girl, and in 
aid of the act of rape had placed his hand on her mouth to prevent her from 
screaming at the same time pressing her throat with his thumb, causing 
death by suffocation. The chief defence was drunkenness, it being con- 
tended that when the crime was committed his mind was so affected by drink 
that the charge ought to be reduced to manslaughter. It was held by the 
House of Lords that the drunkenness was no defence unless it would be 
established that Beard at the time of committing the rape was so drunk as 
to be incapable of forming the intent to commit it. Death resulted from a 
succession of acts—the rape and the act of violence causing suffocation. 
These acts could not“be régardéd indepéndent” of each other and as it was 
not alleged that the prisoner was too drunk to form the intent of committing 
the rape the defence of drunkenness to the charge of murder mast, fai i 
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the course of their judgment the House of Lords have laid down “that 
evidence of drunkenness which renders the accused incapable of forming 
the specific intent essential to constitute the crime should be taken into con- 
sideration with the other facts proved in order to determine whether or not 
he had this intent. Evidence of drunkenness falling short of a proved 
incapacity in the accused to form the intent necessary to constitute the crime, 
and merely establishing that his mind was affected by drink so that he more 
readily gave way to some violent passion, does not rebut the presumption 
that a man intends the natural consequences of his acts”. This observation 
of Their Lordships has been followed in the cases in Indian courts and is 
deemed as a final statement of the law on this point. In the case of King- 
Emperor v. Bishan Singh **? where the accused was charged with having 
murdered three persons by firing a gun in a state of intoxication, it was held 
that the accused was not in such an advanced state of intoxication as not to 
be fully aware of what he was doing and not to be perfectly cognizant of the 
probable consequences of his act. When firing at the persons in question 
he must at least be deemed to have intended to cause such injuries as he 
knew were likely to result in death, and accordingly he must be held guilty 
of murder within the terms of section 302, Indian Penal Code. In the case 
of King-Emperor v. Judagi Mallah,5+ where the accused caused the death of 
his cousin, Deonarain, by stabbing him on the throat with a knife in the 
course of a drunken brawl, it was held that the accused was incapable by 
reason of drunkenness to form the intent necessary to constitute the crime. 
It was brought out in evidence that after he committed the crime he ran 
about saying that he had killed this man and was going to be hanged. He 
said that he had done a wrongful act. The accused had the knowledge and 
the intention which would make him liable under section 302, Indian Penal 
Code, and, therefore, he was guilty of murder. 


Homicide under the Influence of Hypnotic Drugs.—In the case of 
Rex v. Salkeld*® the defendant was indicted before Mr. Justice Humphreys 
at the Birmingham Summer Assize, 1946, for the murder of a woman by 
shooting her at a dance at Langborough. In evidence Salkeld said that he 
had had a breakdown and had silly fits of weeping. He suffered from sleep- 
lessness and took medinal and other hypnotic tablets. After an absence of 
three hours the Jury found the accused not guilty of murder, but guilty of 
manslaughter. Passing sentence of five years’ penal servitude the learned 
Judge said he took it that the verdict meant that owing to Salkeld’s drug- 
taking habit he was in a muddled condition of mind so that he was not in a 
condition to form any intention to kill. 


a ae 


K. E. v. Sammansingh Thakarsingh ; 43 Cr. Law Jour., 1942, p. 392." 
55. Birmingham Post, July 18,1965 - -- +  ° 


CHAPTER XX 
LAW IN RELATION TO MEDICAL MEN 
THE MEDICAL ACT 


In order that persons requiring medical aid should be enabled to discrimi- 
nate between qualified and unqualified practitioners, an Act, called the 
Medical Act of 1858, was passed by the British Parliament in 1858, which 
came into force from the first day of October, one thousand eight hundred 
and fifty-eight. This Act created the General Medical Council, which 
maintains a register of medical practitioners, has the controlling power over 
the discipline of the profession and over the curricula and examinations of 
medical schools and colleges, and publishes the British Pharmacopceia. This 
Act was amended in the year 1950, and the amended Act is known as the 
Medical Act, 1950. Under this Act a medical student who has passed his final 
qualifying examination will not be entitled to be registered as a medical 
practitioner, unless he has spent a year or two in a residential appointment at 
an approved hospital or institution. During this period he will be provisionally 
registered and will be authorized to sign death certificates and prescribe 
dangerous drugs. Reciprocal arrangement may be made with Common- 
wealth and foreign countries. 


In India, owing to the want of uniformity of standard in preliminary 
education and the medical courses in schools and colleges, and owing to the 
prevalent Ayurvedic and Unani systems,! no Medical Act had been passed 
till recently to control or to restrict the medical practices. In 1916, the 
Government of India passed the Indian Medical Degrees Act, known as Act 
No. VII of 1916, to regulate the grant of titles implying qualifications in 
Western Medical Science, and the assumption and use by unqualified persons 
of such titles. 


By section 6 of this Act whoever voluntarily and falsely assumes or uses any title 
or description or any addition to his name implying that he holds a degree, diploma, 
licence or certificate conferred, granted or issued by any authority recognized by the 
Governor-General-in-Council, or recognized by the General Council of Medical Educa- 
tion of the United Kingdom, or that he is qualified to practise Western medical science, 
shall be punishable with fine which may extend to two hundred and fifty rupees, or, if 
he subsequently commits, and is convicted of an offence punishable under this section, 
with fine which may extend to five hundred runees: 


Provided that nothing in this section shall apply to the use of any person of any 
title, description, or addition which, prior to the commencement of this Act, he used in 
virtue of any degree, licence or certificate conferred upon, or granted or issued to him. 
Section 7 provides that no Court shall take cognizance of an offence punishable under 
this Act, except upon complaint made by order of the Local Government, or upon com- 
plaint made, with the previous sanction of the Local Government, by a Council of. 
Medical Registration established by any enactment for the time being in force in the 


province. 

Within recent years the Provincial Governments have created Medical 
Councils in Bombay, Madras, Bengal, Bihar, Assam, Punjab, United Pro- 
vinces and other Indian states by passing the Medical Act for the registration 
of certain medical practitioners and supervision of medical education in their 
own provinces. Each of these Medical Councils consists of members 
elected by the registered medical practitioners and those nominated by the 
Provincial Government. The administrative head of the medical depart~ 





1. The Bombay Medical Practitioners’ Act (Bombay Act No. XXVI of 1938) -was.- 
passed in 1938 to regulate the qualifications and to provide for the registration of practi-: . 
tioners of the Indian Systems of Medicine with a view to encourage the study: and spread 
of such systems and to amend the law relating to medical practitioners génerally.” 
also fhe UP. Indian Medicine Act, 1939 (X of 1939) which came into effect on October 
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ment is generally the President of the Medical Council, but in some states 
the President of the Medical Council is elected by the members from 
amongst themselves, while the Registrar or Secretary of the Medical Council 
maintains a medical register for the province. Persons possessing medical 
qualifications included in the schedule maintained by the Provincial Medical 
Councils are eligible for registration on payment of the prescribed fees and 
on furnishing proof of the qualifications possessed by them. 


A registered medical practitioner is entitled to hold official appoint- 
ments, to sign birth, death or other medical certificates required by law, to 
give evidence at any inquest or in any court of law as an expert under sec- 
tion 45 of the Indian Evidence Act, 1872, on any matter relating to medicine, 
surgery or midwifery, and to be exempted from serving on a jury and an 
inquest, 


Registration is not compulsory under different Provincial Medical Acts 
of India, but section 32 of the Bombay Medical Practitioners’ Act, 1938, as 
amended by Bombay Act No. V of 1950 makes registration compulsory and 
debars persons from practising or holding themselves out as practising for 
personal gain any system of medicine, surgery or midwifery in this State, 
unless they are registered under section 16 of this Act, or under section 7 
of the Bombay Medical Act, 1912, or whose names are entered in the list 
kept under section 18 of this Act. Section 34 of this Act makes the con- 
travention of the provision of section 32 a penal offence and prescribes a fine 
upto Rs. 100 for the first offence and upto Rs. 500 for every subsequent 
offence. 


THE INDIAN MEDICAL COUNCIL ACT 


‘In the year 1933 the Indian Legislative Assembly passed an Act, known 
as the Indian Medical Council Act, 1933 (Act No. XXVII of 1933), which 
received the assent of the Governor-General on the twenty-third day of 
September 1933. The Act has since been modified upto the Ist December 
1937. The object of the Act is to constitute a Medical Council in India in 
order to establish a uniform minimum standard of higher qualifications in 
medicine for all provinces. The Medical Council constituted under this Act 
shall consist of (2) one member from each Governor’s province, to be nomi- 
nated by the Central Government, (b) one member from each British 
Indian University, to be elected by the members of the Senate of the 
University (or, in the case of the University of Lucknow, the Court), from 
amongst the members of the medical faculty of the University, (c) one 
member from each province where a Provincial Medical Register is main- 
tained, to be elected from amongst themselves by persons enrolled on the 
Register who possess recognized medical qualifications or medical 
qualifications granted by a British Indian University, and (d) four members 
to be nominated by the Central Government. The President of the Council 
shall be elected by the members of the Council from amongst themselves 
provided that for four ‘years from the first constitution of the Council the 
Président ‘shall be a person nominated by the Central Government who shall 
hold office during the pleasure of the Central Government, and, where he 
is-not already a member, shall be a member of the Council in addition to the 


members prescribed in this Act. The members of the Council shall hold 
office for five years. . 


_ The. Medical. Council recognizes for the purpose of this Act those 
medical qualifications’ which are granted by medical institutions in British 
India and which are included in the first schedule.2 The Medical Council 
also recognizes the medical qualifications granted by medical ingtitutions 


“"2. Vide the Indian Medical Council Act, 1933, as modified upto Ist Dec. 1997, p. 11. 
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outside British India which are included in the second schedule,? and are 
considered sufficient qualifications for enrolment on any Provincial Medical 
Register. The Medical Council is also empowered to complete or enter into 
negotiations with the authority in any State or country outside British India 
which by the law of such State or country is entrusted with the maintenance 
of a register of medical practitioners, for the settling of a scheme of recipro- 
city for the recognition of medical qualifications, and in pursuance of any 
such scheme the Central Government may, by notification in the official 
Gazette, amend the second schedule so as to include therein any medical 
qualification which the Council has decided should be recognized.* 


DISCIPLINARY CONTROL 


Under the Medical Act, 1950, the Medical Disciplinary Committee 
instead of the General Medical Council exercises disciplinary control over 
registered medical practitioners in virtue of the twenty-ninth section of the 
Medical Act, 1858, as amended by the Medical Act, 1950, which provides 
that— 


“Tf any registered medical practitioner shall be convicted by any court 
in the United Kingdom or the Republic of Ireland of any felony, mis- 
demeanour, crime or offence, or shall, after due inquiry, he judged by the 
General Council to have been guilty of infamous conduct in any professional 
respect, the General Council may, if they see fit, direct the Registrar to 
erase the name of such medical practitioner from the Register. 


(2) In any inquiry under the said section twenty-nine whether a 
person has been. guilty of infamous conduct in any professional respect, any 
finding of fact which is shown to have been made in any matrimonial 
proceedings in the United Kingdom or the Republic of Ireland, being 
proceedings of the High Court or thé Court of Session or on appeal from a 
decision in- such proceedings, shall be: conclusive evidence of the -fact 
found.” 


Infamous conduct is a technical legal expression, and means “ disgraceful: 
or dishonourable” conduct in a qualified professional person acting as such. 
What constitutes the disgraceful or dishonourable conduct has often been a 
controversial point in a court of law. Sir Donald Mac Alister in 1892. 
defined it as follows :— , 


“Tf it is shown that a medical man, in the pursuit of his profession, has 
done’ something with regard to which it would be reasonably regarded as 





3. Ibid., pp. 12, 18 and 14. . 

4. Consequent on the constitutional changes occurring on the 15th August 1947 no 
separate amending Act-has-been passed for-the Indian Medical Council Act, 1933, but 
the Indian Independence (Adaptation of Central Acts and Ordinances) Order, 1948, 
includes the following amendments which restrict the application of that Act to the 
Dominion of India only :— 

The Indian Medical Council Act, 1933. 

Section 2. In clause (a), for “British Indian University” substitute “Indian Univer~' 
sity” and omit “in British India”. 

Section 3. In sub-section (1), in clause (b) omit “British” and in clause (c) for “a 
British Indian University” substitute “an Indian University ”. 

Section 5. In sub-section (1), for “a British Indian University” substitute “an Indian 
University ”, ! 

Section 11. In sub-section (1), for “British India” substitute “the Provinces of 
India”, and in sub-section (2), for “British India” substitute “a Province of India ”. 

Section 20. In sub-section 1(1), omit “established by Letters Patent of the Crown”. 

The First Schedule in the heading for “British India”, substitute “the Provinces of 
India” and omit all entries relating to Punjab University. 

The Second Schedule. In the heading for “British India” substitute “the Provinces 
of India” and after the entry relating to New Zealand, insert the following entry:—'’ 

“ PAKISTAN ”. : 

Punjab University L.MS., M.B., and MB., B.S. M.D., MS.U. West -Punjab. 
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disgraceful or dishonourable by his professional brethren of good repute 
and competency, then it is open to the Council to say that he has been guilty 
of infamous conduct in a professional respect.” 


The Indian Medical Council is almost analogous to the General Medical 
Council, but it does not maintain a register of medical practitioners and 
does not exercise any disciplinary jurisdiction over them. These functions 
are carried out by the Provincial Medical Councils, which have the power 
to remove the names of medical practitioners permanently or for a specified 
period from their registers, when they are judged after due inquiry to have 
been guilty of infamous conduct in any professional respect. They have also 
the power to direct the restoration of any name so removed.® It must be 
borne in mind that the Provincial Medical Councils do not take cognizance 
of any offence of misconduct committed by a registered medical practitioner 
unless someone lodges a complaint in writing accompanied by one or more 
statutory declarations as to the facts alleged, when they assume the functions 
of professional Courts of Justice. 


Some of the Provincial Medical Councils have published codes contain- 
ing some of the main principles of medical ethics for the information and 
guidance of registered medical practitioners, and have issued warning notices 
comprising certain unethical practices which are regarded as falling within 
the meaning of the term, infamous conduct in a professional respect. The 
Bombay Medical Council have issued a similar warning notice which has 
come in force from the first of July 1948, and have suggested that they are 
in no way precluded from considering and dealing with any form of 
unethical practice which may be brought before them although it may not 


appear to come within the scope of precise wording of any of the categories 
mentioned below :— 


PART I 
Note—Anyone found guilty of offences mentioned in this Part will be 
liable to have his name erased from the Register without any further 
warning. 
1. Immorality involving abuse of professional relationship. 
-2. Conviction by a court of law for an offence involving moral 
turpitude. 
1 3. Issuing in connection with various Government and Municipal Acts, 
sick benefit, insurance and kindred societies, passports, matters relating to 


armed forces, attendance in Courts of Justice, in the public services; or in 


ordinary employment, a certificate, notification or report which is untrue, 
misleading or improper. 





5. Section 9 of the Bombay Medical Act, 1912, as amended by the Bombay Medical 
Act, 1950, provides that “ (1) If a medical practitioner has been after due inquiry by the 
Medical Council found guilty of any misconduct, the Medical Council may (a) direct 
the name of such medical practitioner to be removed at once from the register, or (b) 
postpone the making of such direction for such period and under such conditions as it 
thinks fit: Provided that if after or at any time before the exviry of the period so 
specified, the Medical Council is satisfied that the medical practitioner has not contra- 
vened any of the conditions so prescribed and his conduct is otherwise satisfactory, the 
Medical Council may direct that his name shall not be removed from the register in 
consequence of the misconduct of which he was found guilty. 

_ Explanation—For the purpose of this section misconduct shall mean ( a) the convic- 
tion of the medical practitioner by a criminal court for an offence which is cognizable 
within the meaning of the Code of Criminal Procedure. 1898; (6b) the conviction under 
the Army Act, 1950, of the medical practitioner subject to military law for an offence 
which is cognizable within the meaning of the Code of Criminal Procedure, 1898; or (c) 
any. conduct which, in the opinion of the Council, is infamous in relation to the medical 
profession. 


(2) The Medical Council may, at any subsequent date, if they think fit, direct that 
any name so’ removed shall be re-entered.” ' 
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4 4. Withholding from the health authorities information of the notifiable 
iseases. 


- 5. Performing or enabling an unqualified person to perform an abortion 
or any illegal operation for which there is no medical, surgical or psycho- 
logical indication. 

-6. Performing or enabling an unqualified person to attend, treat or 


perform operations on patients in respect of matters requiring professional 
discretion or skill or to issue certificates. 


4 7. Contravening the provisions of the Drugs Act and Regulations made 
under it. 


. 8. Selling scheduled poisons to the public under cover of his own quali- 
fications, except to his patients. 


9. Disclosing the secrets of a patient that have been learnt in the 
exercise of his profession. These may be disclosed only in a court of law 
under orders from the presiding Judge. 


-10. Soliciting private practice either by splitting fees or paying 
commissions to those who bring patients to him or by advertising by means 
of laudatory or other notices in the press, or by placards or by handbills. 


11. Receiving commissions from surgeons, consultants, or from anyone 
to whom patients are referred, be it a medical practitioner, a manufacturer 
or a trader in drugs or appliances or a chemist or a dentist or an oculist. 


_ 412. Advertising himself directly or indirectly such as through price 
lists or publicity materials of manufacturers or traders with which he may 
be connected in any capacity though it will be permissible for him to publish 
his name in connection with the prospectus or directors’ or technical experts’ 
reports. 


PART II 


13. Associating in professional matters with persons who do not possess 
a qualification registrable in India or who possessing such a qualification 
have been struck off the respective Registers for unethical practices. 


.14. Writing prescriptions in a secret formula. 
15. Keeping an open shop for the sale of medicines. 


16. Publishing or sanctioning the publication in the lay press of reports 
of cases treated or operated on by him or of any certificates for drugs, foods, 
appliances and sanatoria used by him or of any laudatory statement about 
himself or his address and telephone number unless he has changed his 
office or has resumed practice after a long interval in which case the notice 
should not appear more than twice and in not more than two papers, or 
inserting his name in the telephone directory in a special place by paying 
special rates. 

17. Contributing to the lay press interviews, letters regarding disease 
and treatment which have the purpose of advertising himself and soliciting 
practice. It shall be open for him to write to the lay press under his own 
name on matters of public health interest and general articles which will 
promote hygienic living or deliver public lectures with the same purpose. 
Till such time as local medical publications offered the desired publicity it 
shall be open to medical associations, hospitals and other bodies to advertise 
the name of the lecturer and his subject in the non-medical press provided 
that such a notice has already been sent to the medical press for publication, 
where available. 


18. Attending a patient who is under the care of another practitioner. 


_ * 19. Attending on his own a patient who has been seen by him before 
in the capacity of a consultant durmg the same illness. | 
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- 20.. Removing the patient in the absence of the attending physician to 
a hospital or a nursing home or transferring him to the care of his assistants 
by a consulting practitioner. 


21. Doing anything that means unfair competition. 


92. Talking disparagingly of his colleague who attended the case 
before him or attends with him at a consultation. 


23. Examining and reporting on employees at the instruction of the 
employer without previously intimating the regular attendant of the 
employee of his commission and giving him the option of being present. 


24. Using an unusually large sign board and writing on it anything 
else other than his name, qualifications obtained from a university or a 
statutory body, titles conferred by Government and the name of a speciality 
he practised. The same should be the contents of his prescription paper, 
which may, in addition, contain address and telephone numbers. Appoint- 
ments held now or before should not be mentioned either on the board or 
prescription paper. : 


25. Refusing to attend on a patient who has been under his care unless 
he finds that the patient and his relatives are non-co-operative, or his fees 
are not paid or another practitioner is consulted without his knowledge. 


_ Note-—The foregoing do not apply so as to restrict the proper training 
and instructions of bona fide students or the legitimate employment of 
dressers, midwives, dispensers, surgery attendants and skilled machanics 


under the immediate personal supervision of a registered medical practi- 
tioner. 


The decision of the Bombay Medical Council, when given after due 
inquiry and without malice, is final, but, according to section 27 of the 
United Provinces Medical Act, 1917, an appeal shall lie to the Local 
Government from every decision of the Council under section 24 or 26. 


INTERNATIONAL CODE OF MEDICAL ETHICS 


The following International Code of Medical Ethics was accepted by the World 
Medical Association at its general meeting held in London on October 12, 1949 :— 


I. Duties of Doctors in General—A doctor must always maintain the highest 
standards of professional conduct. 


A doctor must not allow himself to be influenced merely by motives of profit. 
The following practices are deemed unethical :— 


(a) Any self-advertisement except such as is expressly authorized by the national 
code of medical ethics. ; 


(b) Taking part in any plan of medical care in which the doctor does not have 
- professional independence: 


(c) To receive any money in connection with services rendered to a patient other 


the acceptance of a proper professional fee, or to pay any money in the 
Same circumstances without the -knowledge of the patient. ; 


-Under no circumstances is a doctor permitted to do anything that would weaken 
the physical or mental resistance of a human being, except from strictly therapeutic or 
prophylactic indications imposed in the interest of the patient. 


A doctor is advised to use great caution in publishing discoveries. The same 
applies to methods of treatment whose value is not recognized by the profession. 


When. a doctor is called upon to give evidence or a certificate he should only state 
that which he can verify. 


II. Duties of Doctors to the Sick—A doctor must always bear in mind the impor- 
tance of preserving human life from the time of conception until death. 


A doctor owes to his patient complete loyalty and all the resources of his science. 
Whenever an examination or treatment is beyond his capacity he should summon another 
doctor who has the necesSary ability: ’ . 

. A doctor owes to his patient absolute secrecy on all which has been confided to 
him or which he knows because of the confidence entrusted to him. 
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A doctor must give the necessary treatment in emergency, unless he is assured 
that it can and will be given by others. 


Ill. Duties of Doctors to Each Other—A doctor ought to behave to his colleagues 
as he would have them behave to him. A doctor must not entice patients from his 
colleagues. A doctor must observe the principles of “the following Declaration of 


Geneva” approved and adopted by the general assembly of the World Medical Asso- 
ciation at Geneva in Sentember 1948 :— 


At the time of being admitted as a member of the medical profession I solemnly 
pledge myself to consecrate my life to the service of humanity. 

I will give to my teachers the respect and gratitude which is their due; 

I will practise my profession with conscience and dignity ; 

The health of my patient will be my first consideration ; 

I will respect the secrets which are confided in me; 

IT will maintain by all means in my power, the honour and the noble traditions of 
the medical profession ; 

My colleagues will be my brothers ; 


I will not permit considerations of religion, nationality, race, party politics or social 
standing to intervene between my duty and my patient; 


I will maintain the utmost respect for human life, from the time of conception; 
even under threat, I will not use my medical knowledge contrary to the laws of humanity. 
I make these promises solemnly, freely and upon my honour. 


DUTIES OF A PHYSICIAN 


When a medical man is registered to engage in the practice of medicine 
and surgery after he has obtained a necessary degree or diploma from a 
university or a medical corporation, he is presumed by law— 


1. To use the necessary skill, care and attention in the treatment of 
his patients. ' 


2. To continue to treat his patients and to pay them visits as long as 


it is necessary, unless he has given due notice for discontinuing his treatment 
or visits, so as to enable them to obtain the services of another medical 
attendant, or the patients themselves have signified their intention of chang- 
ing the doctor or where he is convinced that the illness is an imposture and 
he is being made a party to a false pretence. 


A medical practitioner is entitled to receive reasonable remuneration 
for any professional service rendered by him except in a case where there 
-is a definite understanding that his services shall be gratuitous. A medical 
practitioner should give free medical aid to a professional brother, his wife, 
and children, and to a medical student. There is a common belief among 
the public that a medical practitioner is at the beck and call of anyone who 
chooses to send for him, but it must be remembered that there is no law to 
compel a medical practitioner to attend a patient except in a case where he 
has previously bound himself by contractual obligations or has already 
undertaken the treatment.* Neither a police nor any other official has the 
right to force or commandeer a physician’s services without his consent 
under any circumstances, except during military necessity.” The Coroner 
of Aldershot also observed in an inquest that a doctor is not obliged to attend 
a case if he does not want to; he can be. criticized if he promises to attend 
and then fails to do so, but he is perfectly entitled—like any other profes- 
sional man—to say he cannot attend a case.® Nevertheless, it is necessary 
to remember that a medical practitioner should not hesitate to render 
medical or surgical assistance in an emergency, especially in a locality where 
there is no other suitable medical aid; refusal in such a case would be con- 





6. Conduct of Medical Practice, 1927, p. 69. i 
7. Carl Scheffel, Med. Juris., 1931, p. 84. . _ 
8. Lancet, March 15, 1930, p. 602. - | 


410 MEDICAL JURISPRUDENCE 


sidered a dereliction of moral and professional duty. A medical practitioner 
serving on the staff of a charitable hospital is bound to render professional 
service to every patient attending the institution. 


When a medical practitioner comes to know that his patient wishes to 
make an expensive gift to him or to bequeath a portion of his property to 
him in his will in recognition of his professional services, he should take 
care to bring this fact at once to the notice of his patient Ss natural heirs and 
legal advisers, so that he may not be accused of having used “undue 
influence ” on his patient for his benefit. 


3. To use clean and proper instruments and appliances. 


4. To furnish his patients with proper and suitable medicines, if he is 
in the habit of dispensing his own medicines. If he has no dispensary of his 
own he should legibly write prescriptions, using such abbreviations as are 
usually employed and mentioning full and detailed instructions in language 
which the chemist or pharmacist dispensing prescriptions can readily under- 
stand. He is held responsible for any damage in health, temporary or 
permanent, caused to the patient as a result of his wrong or ununderstand- 
able instructions mentioned in the prescription. 


d. To give in simple language full directions to his patients or their 
attendants concerning the administration of remedial measures including the 
articles of diet. Exact quantities and precise times for the administration of 
medicines should be specifically mentioned. 


6. To keep inviolate the secrets of his patients communicated to him 
by them or discovered by him at the time of medical examination. The 
Hippocratic Oath enjoins on every medical practitioner not to divulge “the 
things he sees or hears in the exercise or his art, or outside its exercise, in 
his intercourse with men and to keep silent regarding them as inviolable 
secrets”. According to the principles of Ayurvedic medicine a votary of 
medicine “should never gossip of the practices of a patient’s house. Even 
if possessed of sufficient knowledge he should not boast of that knowledge ”. 


Professional secrecy is an implied term of contract between the medical 
practitioner and his patient, and its disclosure would be a breach of trust and 
confidence and would render the medical attendant liable to damages. In 
France and Germany disclosure of medical secrets is regarded as a criminal 
offence. It must, however, be remembered that a medical witness is bound 
to reveal them in a judicial proceeding, if ordered by the court. 


A medical practitioner should not answer inquiries addressed to him by 
an insurance company respecting a person who may have consulted him 
without having obtained the patient’s consent which, if possible, should be 
in writing. But, if he is a medical examiner, he must furnish all the infor- 
mation acquired by him without reservation, even though it may be detri- 
mental to the interests of his client. 


A medical practitioner should not inform the relatives or even parents 
of the result of examination of his patient who has attained the age of 
majority unless he gives his written consent. 


Privileged Communications.—A medical practitioner cannot withhold 
professional secrets in those cases where he has a statutory duty to notify 
births, deaths, infectious diseases, etc. to the public authorities, On certain 
occasions he has a moral duty to protect the interests of the community or 
the public and in doing so, if he divulges the secrets of his patient obtained 
in the course of his professional examination and treatment, he will be 
absolved from legal Habilities. For instance, a medical practitioner has a 
privilege to inform the warder of a hostel, if any boarder is suffering from 
a venereal disease. He has also a privilege to inform the railway authorities, 
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if he finds that a particular engine driver is colour blind and that he does 
not wish to change his employment although he is persuaded to do so. In 
such cases the communication, if made bona fide and without malice, will 
be deemed to be privileged by the occasion. A privileged communication 
is, therefore, defined as a statement made by a person who has an interest to 


protect, or_a legal, social or mor uty to perform to another having a 
corresponding interest or duty for the purpose of protecting his interest_or 
is duty, even though such communication may, under normal 


conditions, amount to defamation or slander. 


A case 2 occurred at a Turkish bath at Debretzine where a venereal diseases specialist 
recognized in a young man who was about to enter the water one of his own patients 
who had consulted him two weeks ago for a syphilitic sore on the penis. He went up 
to the young man, and whispered to him not to enter the bath on account of his chancre, 
but the young man persisted in entering the bath; hence the specialist sent for the 
manager and explained the matter to him. The latter asked the man to leave at once. 
He left the bath, and sued the specialist for trespassing the medical secrecy laws, but 
lost his case, the court decreeing that the specialist only carried out his professional 
duty, and acted in the interests of the community. 

7. To advice consultation with another medical practitioner, preferably 
a specialist or a medical practitioner of a high professional standing in the 
following circumstances : — 


(a) When his case is obscure and difficult or has taken a serious turn ; 


(b) When an operation or special treatment involving danger to life is 
to be undertaken ; 


(c) When an operation affecting vitally the intellectual or generative 
functions is to be performed on a patient ; 


(d) When an operation is to be performed on a patient who has 
received serious injuries in a criminal assault ; 


(e) When an operation of a mutilating or destructive nature is to be 
performed on an unborn child ; 


(f) When a therapeutic abortion is to be procured to save @ pregnant 
woman from death or permanent ill-health ; 


(g) When a woman on whom an illegal operation for procuring abortion 
has already been performed has sought his advice for treatment ; 


(h) When it is suspected that his patient is suffering from symptoms of 
poisoning, especially criminal. 


It is also necessary that an attending physician should not avoid or 
refuse consultation, when his patient or his relatives and friends desire it. 
Refusal for such a consultation may lead the patient or his relatives and 
friends to conclude that the doctor is afraid of criticism of his diagnosis or 
treatment. 


In regard to the choice of a consultant it is generally expedient to follow 
the wish of his patient or his relatives and friends, although the attending 
physician is justified in giving his opinion that the suggested consultant is 
not the proper person for the particular case if he sincerely believes so. The 
consultant should never treat the attending physician as his inferior, for all 
qualified medical practitioners are considered equal in consultation. The 
consultant should also exercise the utmost care to avoid disturbing the con- 
fidence of the patient in the attending practitioner, and should not try to 
supersede the practitioner through whom he has received an introduction to 
the patient. 


It is wrong and illegal-for a medical practitioner to accept a cemmission 
for the introduction of a patient to a consultant. Such a practice is known 





9. Lancet, April 16, 1921, p. 822. . 
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as dichotomy or fee sharing, and may render him liable to have his name 
erased from the Medical Register. 


PHYSICIAN’S RESPONSIBILITY IN CRIMINAL MATTERS 


Ordinarily, it may be presumed that a medical practitioner should at 
once communicate to the police any information about a criminal act that 
might have come to his knowledge in his professional work, but this is not 
always the case. He should not play the part of a detective, but use his 
own discretion. For instance, he should hand over to the police a man, 
whom, from the nature of his injury, he may suspect to be.an assailant in a 
murder case. If he happens to treat a person who has attempted to commit 
suicide, he is not bound by law to report him to the proper authorities, but 
ke has to inform the police if he happens to die. If the friends or relatives 
of the suicide undertake to carry the information to the police, he must see 
that they do. 


A medical practitioner is not legally obliged to give information to the 
police-officer or magistrate of the commission of, or of the intention of any 
other person to commit the offence of criminal miscarriage under section 
44 of the Criminal Procedure Code of India, which makes the keeping back 
of information of several other offences punishable (vide Appendix III). If 
he is called in to treat a woman on whom an illegal operation has been 
attempted or performed to procure miscarriage, he must give his best 
attention in examining her, must make a careful record of her general con- 
dition and of the signs present.in her genital organs and must immediately 
call in another practitioner for consultation. If the woman’s condition is so 
serious that she is about to die, he must arrange to record her dying 
declaration as to the cause of her condition. 


te DUTIES OF A PATIENT 


When a patient employs a medical practitioner for the treatment of his 
ailment, he may: reasonably be expected to supply his doctor with complete . 
information concerning the facts and circumstances of the case, to allow him 
full opportunity for hiss own treatment, to obey his instructions and carry 
out his directions to the very letter as regards his diet, medicine, mode of 
life, and to pay him a reasonable fee for his services. | 


-MALPRAXIS 


Malpraxis defined as want of reasonable care and skill, or wilful negli- 
gence on the-part of a medical practitioner in the treatment of a patient so 
as to lead to his bodily injury or to the loss of his life. An action for 

praxis may be brought against a medical practitioner in a civil or 
criminal court. For the convenience of description malpraxis is therefore 
classified as civil or criminal malpraxis, 


Civil Malpraxis.—This is-a form of malpraxis in which a patient brings 
an action for damages in a civil court against his medical attendant, if he 
has suffered injury in consequence of negligence or unskilled treatment. 
The liability of the medical attendant is not decreased by the fact that he 
treated his patient gratuitously in a charitable hospital, but the burden of 
proving negligence to establish his case rests always on the plaintiff. 


The law presumes that a person who enters the medical profession 
undertakes to use a reasonable degree of skill, care and knowledge in the 
treatment of his patient to the best of his judgment, but he is not liable for 
an error of judgment. A general medical practitioner is expected to use 
only the average degree of skill and knowledge which. other general medical. 
practitioners of his qualifications use, but he -is not expected to perform a 
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cure or bring the highest possible degree of skill and kn 
treatment of his patients. On the other hand, 
possess and exercise the higher degree of skill 
line than a general medical practitioner, and is 
other specialists engaged in the same line. 


As a precautionary measure against a charge of malpraxis a medical 
practitioner should consult, or suggest the consultation of, a brother medical 
practitioner or a specialist in a case, where he has some doubt about the 
diagnosis or treatment, and he should examine, or suggest the examination 
of, an alleged fractured or dislocated limb by X-rays, but he should not 
adopt any new treatment in the form of an experiment without the consent 
of the patient or his guardian, if he happens to be-a minor. 


Criminal Malpraxis—The question of criminal malpraxis may arise in a 
criminal court, when the defence counsel may attribute the death of an 
assaulted person to the negligence or undue interference of the medical 
attendant in the treatment of the deceased. For criminal malpraxis a 
medical practitioner, whether qualified or unqualified, may be prosecuted 
by the police and charged in a criminal court with having caused the death 
of his patient by doing a rash or negligent act not amounting to culpable 
homicide under section 304-A, LP.C., if the death was the result of gross. 
carelessness, gross negligence or gross ignorance displayed by him during 
the administration of an anzesthetic, performance of an operation or ary 
other treatment. In such a case there is a presumption of the absence of 
intention to cause death, and of the want of knowledge that the act done 
will most probably result in death. Before a medical practitioner can be 
held criminally responsible for the death of his patient, the prosecution must 
prove all matters necessary to establish civil responsibility except pecuniary 
loss, and in addition must prove negligence or incompetence on his part 
which went beyond a mere matter of compensation between subjects and 


showed such disregard for the life and safety of others as to amount to a 
crime against the State. 


In a case where the accused cut out the piles of a person with an 
ordinary knife, and, from the profuse bleeding, the person died, it was held 
that the accused was guilty of a rash and negligent act2° An unqualified 
person who was in charge of a dispensary had to make up a quantity of 
quinine mixture for cases of fever. He went to a cupboard where non- 
poisonous medicines were supposed to have been kept and took therefrom 
a bottle with an outside wrapper marked ‘poison’. This wrapper He tore 
off and threw away. The bottle was itself labelled ‘strychnine hydrochlo- 
ride’ ;* but, without regarding this.and apparently because there was a 
resemblance between this bottle and another in which quinine hydrochloride 
was kept, he made up the entire contents of the bottle as if it had been 
quinine. The result was that seven persons died. It was held that he was 
guilty under section 304-A, even though he-had no intention of doing any 
bodily harm to the deceased, and had made up the mixture with an intent 
to prevent -or cure the fever. In a Privy Council Appeal!2 in which a 
medical practitioner prepared an injection which he gave to fifty-seven 
children of whom ten.died and others were made gravely ill, it was held ‘that 
the medical practitioner’s one act of carelessness in preparing too strong 2 
solution did not amount to criminal negligence. 
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In order to prove that reasonable care and diligence and necessary pro- 
fessional skill had been exercised in the course of the treatment a medical 
practitioner should take the following precautions before he undertakes to 
administer an aneesthetic or perform an operation :— 


1. The administration of an anzesthetic or the performance of an 
operation should not be undertaken without the consent of the patient, or his 
guardian, if he is minor or unconscious, after the nature and consequences 
of the operation have been explained to him or to his guardian. But in cases 
of accident or other emergency where delay is dangerous an operation may 
be performed without the consent of the patient or his relative or guardian, 
if the medical attendant thinks that the operation is absolutely necessary to 
save the life of the patient. 


In a case where the surgeon is not sure what he would have to do during 
the operation owing to some obscure signs, he should obtain a written 
authority to use his discretion in doing what appears to him to be in the best 
interests of the patient. 


2, In a case of criminal wounding an operation ought not to be per- 
formed. unless it is absolutely necessary. In such a case care should be 
taken to keep an accurate record of the state of the patient before it is 
performed. It is also better, before performing any operation, to get the 
opinion and help of another surgeon, if possible. 


3. An anesthetist should be a duly qualified man, and he should 
always administer a generally accepted anzesthetic, after he has examined 


the heart, urine, etc. of the patient to prove that he had used reasonable care 
and skill in administering it. 


4. In the case of death from anesthesia the surgeon or anesthetist 
should at once report the matter to the police for holding a public inquiry. 


Contributory Negligence.—Contributory negligence consists in not avoid- 
ing the consequences to one’s self brought about by the negligence of 
another person, e.g. a medical practitioner, by exercising reasonable care and 
caution and following instructions given for one’s own benefit. The doctrine 
of contributory negligence is not recognized by law in an indictment of 
criminal negligence, but is a good defence in cases of civil liabilities, and is 
taken into consideration by the court while awarding damages to the plain- 
tiff. The onus of proof of contributory negligence on the part of the person 
injured rests entirely on the defendant. 


RESPONSIBILITY OF A MEDICAL PRACTITIONER FOR 
NEGLIGENT ACTS OF NURSES OR STUDENTS 


A medical practitioner may be held responsible civilly, but not crimi- 
nally, for a negligent act of a nurse, student or assistant employed to carry 
out nursing and medical duties of his patients, if the act was committed in 
his. presence and to which he acquiesced. The principle is that “as a general 
rule a man is responsible for any wrongful act done by his agent or sub- 
ordinate provided such act is within the reasonable scope of their 
employment”: But he is not held responsible, if the negligent act was done 
in his absence and the nurse, student or assistant was considered quite 
competent to perform the act and had traversed beyond his instructions in 
committing it.. 

In a case where a swab, sponge, instrument or some other foreign object 
is left in the patient’s body after an operation the surgeon renders himself 
liable for damages, even. though: it is the theatre sister’s responsibility to 
count all the swabs, sponges and instruments used during the operation, 
inasmuch as the theatre ‘sister ‘and other assistants were acting under the 
direct and immediate supervision of the surgeon.so long as the operation . 
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lasted in the operating theatre.4* In deciding such cases the courts are 
generally inclined to depend upon the practice of the institution as to what 
comes within the scope of a nurse’s duties and to limit the surgeon’s liability 
for those matters over which he has direct personal control. Where a 
woman died of peritonitis after ceesarian section after a swab, 24” * 8”, was 
left in the body, it was held that the matron who failed to report to the 
surgeon the fact that a swab was missing failed in her duty, even though her 
attention was directed by the nurse counting the swabs.4 


The managers of a public hospital cannot be held responsible for the 
negligent acts of the members of the superior medical staff in matters 
relating to the professional treatment of the patients in their charge, if it 
can be proved that the managers exercised “the due care and skill” in 
selecting the properly qualified and experienced staff. The physicians and 
surgeons employed in the hospital are not the servants of the managers, as 
the latter cannot interfere with the professional treatment of the patients, 
nor can they issue any order to the medical staff in this connection. In re- 
spect of the nursing staff the rule laid down in the case of Hillyer v. St. 
Bartholomew’s Hospital (1909, 2 K.B. 820) that the managers are liable for 
the negligence connected with their administrative or ministerial duties but 
not with their professional duties was regarded binding on judges in 
England till the case of Gold v. Essex County Council (1942, 2 K.B. 293) 
was decided by the Court of Appeal in the year 1942. In this case,> where a 
radiographer, while treating a child with Grenz rays for warts on the face, 
omitted to protect the healthy parts of the face with a lead-rubber with the 
result that the child’s face was burnt and permanently disfigured, it was 
held that a hospital was liable for the negligence of a medical auxiliary (a 
radiographer, masseuse, occupational therapist, dispenser and the like), and 
doubtless also of a nurse, in the performance of a duty otherwise than under 
the direct supervision of a physician or surgeon. It is also understood from 
the dicta of the judges that even if, as in the operating theatre, an auxiliary 
or nurse is under the direct supervision of a medical practitioner, the hospital 
may still be liable, if she carries out his orders negligently ; she does not 
cease to be the hospital's servant. 

Hospital managers may be held responsible for the mistakes of house 
physicians and surgeons or resident medical officers. In a case1® where 
Mrs. Collins of Lytton-Road, New Barnet, brought an action against the 
managers of Wellhouse hospital, Barnet and the surgeon for damages for the 
death of her husband from the injection of 80 mls. of 1 per cent cocaine and, 
1 in 20,000 adrenaline solution in mistake for procaine just before an 
operation on the jaw, Mr. Justice Hilbery of the King’s Bench Division gave 
judgment for the plaintiff for £2,500 damages against both defendants, and 
he apportioned the damages equally between them. In his judgment the 
Judge stated that the surgeon who performed the operation and injected 
the anzesthetic was under a duty to ensure that he was getting what he 
ordered although he expected the resident medical officer to use her skill 
and reason and to bring her mind to bear’ on what he was saying. Thé 
managers of the hospital had negligently failed to bring to the attention of 
the resident medical officer the rules covering dangerous drugs. If the 
hospital had had a proper system, such a solution could not have reached 
the operating theatre, let alone the body of the unfortunate patient. The 
Judge took the view that part of the amenities which the hospital offered to 
patients was the presence of a resident medical officer at all times, and that 
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his acts done in the course of treatment were acts for which the hospital was 
responsible. — 


In the case of Cassidy v. Ministry of Health (1951, 2 KB. (343) it was 
decided by the Court of Appeal that the hospital authority was liable for the 
negligence of its paid whole-time medical staff. In this case Cassidy was 
operated upon for a contraction of the third and fourth fingers of the left 
hand by a whole-time assistant medical officer. After the operation the 
plaintiff's left hand and forearm were bandaged toa splint for fourteen days. 
During this period he complained of severe pain for which sedatives were 
prescribed, but no effort was made to examine the hand and forearm to find 
out the cause of pain. When the splint and bandages were removed, all four 
fingers were found to be stiff, and the hand was practically useless. In his 
judgment in this case Denning, LJ., stated that “the liability of hospital 
authorities for the negligence of a doctor on the permanent staff of the 
hospital does not depend on whether he is employed under a contract of 
service or under a contract for services. It depends upon who employs him: 
where the patient himself selects and employs the doctor, the hospital autho- 
rities are not liable for his negligence, but where the doctor is employed and 
paid by the hospital authorities, they are liable for his negligence in treating 
the patient ”. 


The question of the liability of hospital authorities for the negligence of 
their honorary visiting staff of specialists is not yet settled satisfactorily by 
any Court in England. 


Illustrative Cases.—1. Operation in a State of Drunkenness—A physician had been 
convicted at the Durham Assizes of the manslaughter of a miner’s wife on whom he 
operated for eclampsia while he was in a state of drunkenness. It was proved that the 
woman died two days later from the injuries received during the operation which were 
due to want of reasonable skill and care owing to intoxication. He was sentenced by 
the Judge to twelve months’ imprisonment.—Jour. Amer. Med. Assoc., April 15, 1922, 
p. 1139. 


2. In the case of Nance v. Beatie (Kansas) the evidence tended to show that the 
defendant, a dentist, treated the plaintiff's jaw several weeks after he made an unsuccess- 
ful attempt to remove an impacted wisdom tooth. He then dismissed the case advising 
the plaintiff that she needed no further professional attention. A few days later, another 
dentist extracted the tooth apparently with little difficulty, and found the’ jaw infected. 
Pus flowed freely from the wound. The court thought that the negligence was sufficient 


to uphold the verdict of the jury in favour of the plaintiff—Jour. Amer. Med. Assoc., 
Nov. 9, 1929, p. 1500. 


3. A case occurred in Paris where while a dentist was treating a young woman, 
a small sharp instrument, termed a “nerve puller”, slipped from his hand and fell into 
her throat. Later, it necessitated a serious surgical operation on the stomach. The client 
brought a suit against the dentist, ‘but the court before rendering a decision heard the 
testimony of expert witnesses who declared that the dentist was not guilty of any tort, 
as the dropping of the nerve puller was due to the imprudence of the client, who had 
seized his hand. However, the civil tribunal did not take the view of the experts, and 
decided that in not foreseeing the reactions of his patient, and in not taking all precau- 
tions to prevent such an accident, the dentist had been guilty of negligence, and imposed 
on him a‘fine of 20,000 francs in addition to the cost of the operation that the patient 
had been obliged to undergo —Jour. Amer. Med. Assoc., Dec. 28, 1929, p. 2041. 


4. A hot water bottle used to warm a bed was negligently left in it. An un- 
conscious patient after an operation, was placed in the, bed in such a position that the 
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ficial examination and said that there could not be anything wrong with the plaintiff’s heart, 
but some medicine should be prescribed for his bad digestion. When the civil surgeon 
was writing out a prescription the plaintiff told him that occasionally he felt dryness in 
his ear and used to find an accumulation of white matter lke dry wax in his ear. The 
doctor prescribed a mixture of carbolic acid and paraffin for the ear trouble also telling 
him to use three or four drops of the mixture whenever he felt dryness or irritation in 
the ear. The plaintiff got the prescription dispensed by a chemist at Bareilly but did 
not use the prescription for the ear drops as he did not feel any further trouble in his 
ear. On October 10, 1925, the doctor gave the plaintiff a certificate recommending him 
for three months’ leave on account of the plaintiff's suffering from neurasthenia. The 
doctor in giving history of the case did not mention anything, about the ear trouble 
as it appeared that the plaintiff made no complaint of such trouble after August 10, 1925. 


The plaintiff had no recurrence of the irritation in his ear until the end of July 
1926. On August 1, 1926, he had the doctor’s prescription for ear drops dispensed by a 
chemist at Aligarh, where he was stationed. On August 3, the plaintiff had three or 
four drops of the medicine dropped into his ear by his brother, Hirday Narain, at 8 or 
9 pm. As soon as the drops were put in the plaintiff felt an acute burning sensation 
in his ear which caused considerable pain, but after a time the pain subsided and the 
plaintiff was able to go to sleep. Next morning he felt pain in his right ear and sent 
for Dr. Chand Behari Lal of Aligarh who said that the ear appeared to have been burnt 
by some medicine. The plaintiff consulted several doctors about his ear and adopted 
proper medical treatment, but after the inflammation had subsided it was found that 
the drum of the right ear had been practically destroyed. The hearing of the ear had 
become very defective and he suffered from troublesome noises in the ear. The plaintiff 
sued Major Shyam Behari Lal who had prescribed the ear drops and Amulya Charan 
De, the chemist, who had dispensed the prescription, in the Additional Judge’s Court 
at Aligarh, claiming Rs. 15,000 as damages for the permanent injury to his ear and for 
the mental and physical pain and for the expenses for consulting a number of doctors. 


The Additional Judge dismissed the plaintiff's suit, and so the plaintiff appealed to 
the division bench consisting of Justices Bannerji and King at the High Court, Allahabad. 
The doctor denied that he was guilty of negligence or want of medical skill in giving 
the prescription and maintained that the prescription was medically correct and could 
not have caused the injury, if properly dispensed and used. He also contended that the 
plaintiff was not justified in using the prescription about a year after it had been given 
without obtaining fresh medical advice. The chemist asserted that he had dispensed 
the prescription correctly and that he was not guilty of any negligence. 


On consideration of all the evidence Their Lordships agreed with the court below 
in finding that the doctor was not negligent in his examination and diagnosis, but was 
negligent in prescribing a novel prescription for which no authority could be found, 
although the complaint for which it was’ prescribed was not uncommon. They found 
also that the mixture was dangerous in the sense that it was likely to cause harm to 
the plaintiff's ear unless it was applied after a vigorous shaking and that the doctor 
had no justification for prescribing such a novel and dangerous mixture for a petty 
complaint. They found also that the doctor did not give any clear warning as to the 
necessity of shaking the mixture before use. If such directions were essential to avoid 


the risk of harm he should have entered the necessary directions in the prescription 
itself. 


As regards the chemist Their Lordships agreed with the court below that he was 
not guilty of negligence or breach of duty. He had admittedly dispensed the prescription 
correctly. He had labelled the bottle as ‘poison’ and as there was no direction in the 
prescription about shaking the mixture, Their Lordships held that he was not to blame 
in failing to label the bottle ‘shake the bottle’. The same prescription had been dis- 
pensed in precisely the same manner by two firms of Calcutta chemists and also. by a 
chemist in Bareilly. Their Lordships found no reason, therefore, for holding that the 
chemist was guilty of negligence or lack of skill. Their Lordships accordingly dismissed 
the appeal as against the chemist with costs, and allowed the appeal as against the 
doctor to the extent of granting the plaintiff a decree for Rs. 4,000 against the doctor 
with proportionate costs in both courts.—Leader, May 29, 1932. 


6. Manslaughter by Negligence—An unqualified practitioner treated a patient who 
complained of pain in the chest, and dissuaded him from consulting a medical man. 
Hemoptysis and high fever developed, but he continued to treat the patient on his’ own 
responsibility. On the fourth, day the family introduced a medical man, who diagnosed? 
severe pneumonia and pleurisy and two days later the patient died. The unqualified 
practitioner was prosecuted for manslaughter by ‘gross negligence and sentenced by’ 
the court to three months’ imprisonment. According to the verdict this negligence 
consisted in having undertaken the ‘case without any medical training. It was nirther 
considered negligence that the patient was dissuaded from consulting a ‘medical. practi- 
tioner.—Lancet, Jan. 24, 1931, p. 213. 
27 
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THE LEPERS’ ACT 


In the year 1898, the Lepers’ Act (Act No. III of 1898) was passed to 
provide for the segregation and medical treatment of pauper lepers and the 
control of lepers following certain callings. This Act was further amended 
in the year 1920, and the amended Act is called the Lepers’ (Amendment) 
Act, 1920 (Act No. XXII of 1920). 


The Lepers’ Act extends ta the whole of British India, but it does not 
come into force in any part thereof until the Local Government has declared 
it applicable thereto. A leper is defined in the Act as any person suffering 
from any variety of leprosy, and a pauper leper is defined as a leper who 
publicly solicits alms or exposes or exhibits any sores, wounds, bodily ail- 
ment or deformity with the object of exciting charity or of obtaining alms, 
or who is at large without any ostensible means of subsistence. Any police- 
officer or any other person empowered by the Local Government within a 
notified area may arrest without a warrant any person who appears to him 
to be a pauper leper and shall take or send him immediately to the nearest 
convenient police-station. The person so arrested must, without unneces- 
sary delay, be taken before a qualified medical practitioner appointed by 
Government as an Inspector of Lepers, who— 


(a) if he finds that such person is not a leper as defined in the Act, will 
give him a certificate in Form A (see below), whereupon such 
person will be forthwith released from arrest ; 

(b) if he finds that such person is a leper within the meaning of the Act, 
will give to the police-officer, in whose custody the leper is, a 
certificate in Form B (see below), whereupon the leper will, with- 
out unnecessary delay, be taken before a Magistrate having jurisdic- 
tion under this Act. If it appears to the Magistrate from the 
evidence placed before him that the person is not only a leper but 
also a pauper leper, he may order such person to be detained in a 
leper asylum. If any friend or relative of the pauper leper will 
undertake in writing to the satisfaction of the Magistrate that he 
will be properly taken care of and will be prevented from publicly 
begging in any notified area, the Magistrate, instead of sending the 
leper to an asylum, may make him over to the care of such friend 
or relative, requiring him, if he thinks fit, to enter into a bond with 
one or more sureties. 


The Local Government may, by Gazette notification, order that no leper 
shall, within any notified area,— . 
(a) personally prepare for sale or sell any article of food or drink or any 
drugs or clothing intended for human use; or 
(b) bathe, wash clothes or take water from any public well or tank 
debarred by any municipal or local bye-law from use by lepers ; or 
(c) drive, conduct or ride in any public carriage plying for hire other, 
than a railway carriage; or 
_ (d) exercise any trade or calling which may by notification be pro- 
hibited to lepers. 


FORM A.—CERTIFICATE 


I, THE undersigned (here enter name and official designation), hereby certify 
that I on the .......... day of ...... cece eee ee eee At Lecce ccc ce cee eee personally 


Given under my hand this .................00. Gay Of 2... .ccee cess eee ees 19.... 
(Signature) 
. . Inspector of Lepers. 
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FORM B.—CERTIFICATE 


I, THE undersigned (here enter name and official designation), hereby certify that 
Ion the ............., day of ...... eee, AL cece eee ee cece een personally 
examined (here enter name of leper), and that the Said ..... ee cece eee 
is a leper as defined by the Lepers’ (Amendment) Act, 1920, and that I have formed 
this opinion on the followmg grounds, namely, 

(Here state the grounds.) 
Given under my hand this .............. Eo 19... 
(Signature) 
Inspector of Lepers. 


THE WORKMEN’S COMPENSATION ACT 


Under the Workmen’s Compensation Act, 1923 (Act VIII of 1923) as 
amended. upto 1942, an employer is liable to pay compensation to a workman 
employed on monthly wages not exceeding three hundred rupees, if per- 
sonal injury is caused to him by accident arising out of and in the course of 
his employment provided that the employer is not so liable— 

(a) in respect of any injury which does not result in the total or partial 

disablement of the workman for a period exceeding seven days; 

(6) in respect of any injury, not resulting in death, caused by an acci-~ 

dent which is directly attributable to 


(i) the workman having been at the time thereof under the 
influence of drink or drugs, or 

(ii) the wilful disobedience of the workman to an order expressly 
given, or to a rule expressly framed, for the purpose of secur- 
ing the safety of workmen, or 

(iii) the wilful removal or disregard by the workman of any safety 
guard or other device which he knew to have been provided 
for the purpose of securing the safety of workmen. 


If a workman is killed from an accident arising out of and in the course 
of his employment, his dependants will be entitled to compensation for his 
death. The Act further provides that if a workman employed in any 
employment specified in the following Part A of Schedule IIT contracts any 
disease peculiar to that employment or if a workman, whilst in the service 
of an employer in whose service he has been employed for a continuous 
period of not less than six months in any employment specified in the follow- 
ing Part B of Schedule III, contracts any disease specified therein as an 
occupational disease peculiar to that employment, the contracting of the 
disease shall be deemed to be an injury by accident for purposes of compen- 
sation, and, unless the employer proves the contrary, the accident shall be 
deemed to have arisen out of and in the course of the employment :— 


Schedule III, List of Ocrupational Diseases 
Occupational diseases. Employment. 


PART A 
Anthrax, | Any employment— 
(a) involving the handling of wool, 


parts of such carcases, includin. g 
hides, hoofs and horns: or 

(b) in connection with animals infected 

(e) with antarax OF 

c) involving the loading or unloading 
or transport of any merchandise. ° 


Compressed air illness or its sequele. Any process carried on in compressed air.: 
Poisoning by lead tetra-ethyl. Any ee; involving the use of lead 
-ethyl. 


Poisoning by nitrous fumes. Any process involving exposure to nitréus 
- fumes. oo, 
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Occupational diseases. | Employment. 
PART B 
Lead poisoning or its sequele excluding | Any process involving the use of lead or 
isoning by lead tetra-ethyl. any of its preparations or compounds 
posomme 8 Y | except lead tetra-ethyl. 

Phosphorus poisoning or its sequele. Any process involving the use of phos- 
phorus or its preparations or com- 
| pounds, _ 

Mercury poisoning or its sequele. Any process involving the use of mercury 

or its preparations or compounds. 

Poisoning by benzene and its homologues Handling benzene or any of its homo- 

or the sequelze of such poisoning. logues and any process in the manu- 


facture or involving the use of benzene 
or any of its homologues. 

Chrome ulceration or its sequelz. Any process involving the use of chromic 
acid or bichromate of ammonium, 
potassium or sodium, or their prepara- 





- tions. 

Arsenical poisoning or its sequele. Any process involving the production, 
liberation or utilization of arsenic ‘or its 
compounds. 

Pathological manifestations due to— Any process involving exposure to the 

(a) radium and other radio-active sub- action of radium, radio-active sub- 
stances ; stances, or X-rays. 
(b) X-rays. 
Primary epitheliomatous cancer of skin. Any process involving the handling or 


use of tar, pitch, bitumen, mineral oil, 
| paraffin, or the compound products or 
residues of these substances. 





A commissioner appointed by the Provincial Government will not 
entertain any claim for compensation unless notice of the accident has been 
given to him as soon as practicable after the occurrence of the accident and 
unless the claim is preferred before him within one year of the occurrence: 
of the accident or, in the case of death within one year from the date of 
death. The commissioner may, for the purpose of deciding any matter 
referred to him for decision in connection with any claim for compensation, 
choose one or more persons possessing special knowledge of any matter 
relevant to the matter under inquiry to assist him in holding the inquiry. 
He has all the powers of a civil court under the Code of Civil Procedure, 
1908, for the purpose of taking evidence on oath and of enforcing the attend- 
ance of witnesses and compelling the production of documents and material 
objects, and he is also deemed to be a civil court for all the purposes of 
section 195 and of Chapter XXXV of the Code of Criminal Procedure, 1898. 
The commissioner is required to take down the evidence of a medical witness 
word for word as far as possible, although he is allowed to make a brief 
memorandum of the substance of the evidence of every other witness in the 
proceeding. If he thinks fit, he may submit any question of law for the 
decision of the High Court and, if he does so, he is required to decide the 
question in conformity with such decison. An appeal lies to the High Court 
from certain orders of a Commissioner provided a substantial question of law 
is involved and the amount in dispute in the appeal is not less than three 
hundred rupees. ' . 


A qualified medical practitioner is usually asked to examine a workman 
either on his own behalf or on behalf of the employer, and to give his opinion 
as to whether the workman is partially or totally disabled from an accident 
or occupational disease. In such cases the medical practitioner must be very 
careful in making a thorough examination of the injured workman before he 
pronounces his opinion, inasmuch, as he is apt to exaggerate the symptoms or 
to practise deliberate fraud and to delay the recovery. The medical practi- 


MALINGERING OR FEIGNED DISEASES 421 


tioner should not, however, approach every case of accident with a suspicious 
mind, as owing to financial anxiety from insecurity of compensation the 
injured workman may develop anxiety neurosis which is likely to prejudice 
his recovery to a great extent. 


MALINGERING OR FEIGNED DISEASES 


Malingering or shamming a disease or injury or exaggerating its effects 
is very common in India and is usually practised by soldiers or policemen to 
evade their duties, by prisoners to avoid hard work, by persons to evade 
legal responsibility for their criminal conduct, by workmen to claim com- 
pensation under the Workmen’s Compensation Act, or by beggars to excite 
the sympathy of charitable people. Similarly, an assaulted person tries to 
aggravate the effects of injuries or simulates them when he has none, so as 
to mislead the medical jurist. A medical practitioner who has any experi- 
ence of medico-legal or police work in India must have come across such 
eases of feigned diseases and injuries. 


The number of diseases shammed by a malingerer is legion. Ophthal- 
mia, dyspepsia, intestinal colic, diabetes, spitting of blood, ulcers, burns, 
feigned abortion, rheumatism, lumbago, neurasthenia, nervous diseases, such 
as aphasia, sciatica, vertigo, headache, epilepsy, insanity and paralysis of the 
limbs, and feigned bruises and injuries of the internal organs, are very com- 
mon. In some cases it is quite easy to find out the deception, but in others it 
is difficult to find out whether an individual is shamming or not. In such 
cases the medical practitioner should bear in mind the following hints before 
he decides the question of malingering :— 


1. Keep the patient under observation and have him carefully watched 
without his knowledge. 


2. Pay him several unexpected visits before you decide on the case. 


3. Hear patiently the history of the case and compare the symptoms, if 
they refer to a particular disease or a group of diseases, and find out if there 
are any discrepancies in his description of the symptoms of the disease which 
he simulates. 


4. Have all the bandages and dressings removed. An injured person 
often goes to a medical man with the application of turmeric (haldi) on the 
body. It should be thoroughly washed and wiped out to ascertain if there 
are any abrasions or bruises on the body. 


5. Try to find out the motive of deception in each case. 


6. Be chary in giving credence to the story of the bystanders or 
relatives of the malingerer. 


7. Examine each and every organ carefully and thoroughly. 


8. Suggest in the presence of the patient some heroic method of treat- 
ment, such as the application of an actual cautery or some severe operation. 
In one case, where an assaulted man pretended aphasia, he started speaking 
when he was laid down on the operating table and a big amputation knife 
was shown to him to open his skull to find out the injury on his brain. I 
have often succeeded in making the malingerers admit their deception by 
applying strong currents of electricity or Liston’s long splint, or by adminis- 
tering some nasty drug, such as castor oil, etc. 


9. Administer an anzesthetic, if necessary. 


SECTION I 
TOXICOLOGY 


CHAPTER XXI 


POISONS AND THEIR MEDICO-LEGAL ASPECTS 


‘Definition. —It is difficult to give an exact definition of the term, 
“poison”, for substances which are harmless to the body in certain condi. 
tions may become dangerous in other conditions. For instance, the salts of 
potassium are not only not poisonous in small doses, but are essential for the 
maintenance of a healthy condition of the body. In large quantities, 
however, they act as acute poisons, capable of destroying life. Broadly 
speaking, a poison may be defined as a substance of the nature of a drug 
which, if administered in a way and in an amount in which it is likely to be 
administered, will produce deleterious effects of a serious nature. This, 
however, only applies to the term as usually employed. It does not cover 
the poisonous gases, which are not substances of the nature of a drug. But 
they are not often used criminally, except during warfare. 


Law relating to Poisons.—In cases of criminal poisoning in India the law 
does not insist on the precise definition of a poison, since sections? of the 
Indian Penal Code dealing with the offences relating to the administration 
of a poison make use of such self-explanatory terms as “any poison or any 
stupefying, intoxicating, or unwholesome drug, or other thing”, or “any 
corrosive substance or any substance which it is deleterious to the human 
body to inhale, to swallow, or to receive into the blood”. With regard to 
“any poisonous substance” used in section 284 of the Indian Penal Code? 
all that the law requires is that the substance is such as, if taken, will 
endanger human life, or will be likely to cause hurt or injury to any person. 
Again, the law takes cognizance of the malicious intention of the individual 
who administers a drug or other substance with a view to causing injury or 
death, irrespective of the quantity or quality of the substance, 


Sale of Poisons—In the year 1866 the Bombay Poisons Act (Bombay 
Act No. VII of 1866) was passed, which controlled the sale of certain 
specified poisons in the Presidency of Bombay, but there was no law restrict- 
ing the sale of poisons in the whole of India, until the Poisons Act was 
passed in 1904 by the Governor-General-in-Council providing for regulations 
the possession and sale of all poisons in certain local areas and the importa- 
tion, possession and sale of white arsenic without a licence throughout the 
whole of British India. This Act was repealed, and another Poisons Act 
{Act No. XIE of 1919) was passed: in 1919, which extends to the whole of 
India except the State of Jammu and Kashmir. Under this Act the Central 
Government may, by notification in the Gazette of India, prohibit except 
under and in accordance ‘with the conditions of a licence, the importation 


_ 1. The Geneva Protocol of 1925 prohibits the use of poisonous or asphyxiating gases 
in warfare, but it is alleged that the Halians used them in ‘the Italo-Ethiopian war. 

2. Wide Appendix IV, Sections 324.326, and 328, LP.C., as also sections 299 and 304-A, 
Indian Pe e, mo 


3. Vide Appendix IV. * 
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by rule regulate the possession of any specified poison in any local area in 
which the use of such poison for the purpose of committing murder or 
mischief by poisoning cattle appears to it to be of such frequent occurrence 
as to render restrictions on the possession thereof desirable. 


Under the rules made by the Government of the United Provinces in 
exercise of these powers a medical practitioner who does not possess quali- 
fications registrable under the United Provinces Medical Act, 1917, is not 
to be granted a licence for the sale of any of the following poisonous 
preparations of the British Pharmacopeeia :— 

(1) Atropine—its salts and B.P. preparations; (2) Chloroform and all preparations 
containing more than 20 per cent of chloroform; (3) Cocaine, its salts and B.P. prepara- 
tions; (4) B.P. preparations of Dhatura; (5) Diethyl-Barbituric acid and such deriva- 
tives as Veronal, Proponal, Medinal; (6) Digitalis and its B.P. preparations; (7) Homa- 
tropine hydrobromide and its preparations; (8) Hyoscine hydrobromide; (9) Hyoscya- 
mine sulphate; (10) All B.P. preparations of Nux Vomica containing more than 0.2 per 
cent of strychnine, and all its alkaloids with their salts and preparations; (11) Oxalic 
Acid; (12) Phosphorus and all preparations containing 0.005 or more per cent of free 
phosphorus; (13) Physostigmine sulphate; (14) Pilocarpine nitrate; (15) Prussic acid 
and all preparations containing more than 0.1 per cent of it. 

Note.—“ Preparations” or “B.P. preparations” in the above-mentioned list refer 
to preparations official in the British Pharmacopceia, 1932 edition, except item No. 4 
(Preparations of Dhatura) included in the 1914 edition of the British Pharmacopeia. 

It is also provided that a licence-holder shall not sell powdered white 
arsenic to any person unless the same is, before the sale thereof, mixed with 
soot in the proportion of an ounce of soot at least to one pound of white 
arsenic, or with indigo or Prussian blue in the proportion of half an ounce 
of indigo or Prussian blue to one pound of arsenic, and so on in proportion 
for any greater or less quantity. 


Provided that the licensing authority may, after full investigation and 
reference, if necessary, to higher authorities, permit on such conditions and 
with such restrictions as it thinks necessary any licence-holder to sell white 
arsenic without any admixture. 


With a view to regulating the cultivation, manufacture, importation, 
exportation, possession, sale and use of dangerous drugs, especially those 
derived from opium, Indian hemp and coca leaf in accordance with the 
Geneva Convention or in pursuance of any international convention, the 
Indian Legislature passed in 1930 the Dangerous Drugs Act (Act No. II of 
1930), which extends to the whole of India except the State of Jammu and 
Kashmir, and provides' uniform penalties for offences relating to the dan- 
gerous drugs. The object of the Act is to suppress the contraband traffic in 
and abuse of dangerous drugs. This Act was amended in 1933 and 1938 and 
the amended acts are known as the Dangerous Drugs Amendment Act, 1933 
‘(Act No. XXVI of 1933), and the Dangerous Drugs Amendment Act, 1938 
(Act No. III of 1938). : : 


The drugs to which the Dangerous Drugs Act applies are— 


1. The leaf and young twigs of any coca plant, ie. of the erythroxylon coca and the 
erythroxylon novo-granatense and their varieties, and of any other species of this genus 
which the Central Government may, by notification in the Gazette of India, declare to 
be coca plants for the purposes of this Act; and any mixture thereof with or without 
neutral materials; but does not include any preparation containing not more than 0.1 
per cent of cocaine. 7 


2. Crude cocaine, ie. any extract of coca leaf which can be used, directly or in- 
directly for the manufacture of cocaine. 


3. Eegonine, ie. lavo-ecgonine having the chemical formula C,Hi;NO,H.O, and all 
the derivatives of lavo-ecgonine from which it can be recovered. 

4. Cocaine, ie. methyl-benzoyl-levo-ecgonine having the chemical formula CuHa 
NO,, and its salts. ot | no - ; 

5. All preparations, officmal and non-officinal, containing moré than 01 per cent 


of cocaine. 
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6. The leaves, small stalks and flowering or fruiting tops of the Indian hemp plant 
(Cannabis sativa), including all forms known as bhang, siddhi, or ganja. 


7. Charas, i.e. the resin obtained from the Indian hemp plant, which has not been 
submitted to dhy manipulations other than those necessary for packing and transport. 

8. Any mixture, with or without neutral materials, of any of the above forms of 
hemp or any drink, prepared therefrom. 

9. Medical hemp, i.e. any extract or tincture of hemp. 

10. The capsules of the poppy (Papaver somniferum). 

li. The spontaneously coagulated juice of poppy capsules which has not been 
submitted to any manipulations other than those necessary for packing and transport. 


12. Any mixture, with or without neutral materials, of poppy capsules or coagulated 
Juice of opium; but does not include any preparation containing not more than 0.2 per 
cent of morphine. 


13. Medicinal opium, i.e. opium which has undergone the process necessary to 
adapt it for medicinal use in accordance with the requirements of the British Pharma- 
copeia, whether in powder form or granulated or otherwise or mixed with neutral 
materials. 


14. Prepared opium, ie. any product of opium obtained by any series of operations 
designed to transform opium into an extract suitable for smoking, and the dross or other 
residue remaining after opium is smoked. 


15. Morphine, ie. the principal alkaloid of opium having the chemical formula 
CuHuNOs, and its salts. 

16. Diacetylmorphine, ie. the alkaloid also known as diamorphine or heroin, having 
the chemical formula CaHsNOs, and its salts. 


17. All preparations, officinal and non-officinal, containing more than 0.2 per cent 
of morphine, or containing any diacetylmorphine. 


The committee responsible under the United Nations for dealing with 
the international control of narcotic drugs have decided to introduce a new 
convention so as to bring under control certain synthetic drugs, especially 
of the amidine series, which are capable of producing addiction, and which 
are not covered by the convention of July 13, 1931, as amended on December 
11, 1946. Under this new convention the manufacture of these drugs, 
including their preparations and compounds, will be limited by international 
agreement to the world’s legitimate requirements for medicinal and scientific 
purposes, and their distribution will also be regulated accordingly. 


The Drugs Act, 1940 (Act No. XXIII of 1940), which extends to the 
whole of India except the State of Jammu and Kashmir, was passed by the 
Indian Legislature for the purpose of regulating the import into, and the 
manufacture, distribution, and sale in India of drugs, such as (1) patent or 
proprietary medicines, (2) substances commonly known as vaccines, sera, 
toxins, toxoids, antitoxins, and antigens and biological products of such 
nature, (3) vitamins, hormones and analogous products, and (4) other drugs, 
which are meant for the internal and external use of human beings or 
animals and are also intended to be used for or in the treatment, mitigation 
or prevention of disease in human beings or animals. This Act is not appli- 
cable to medicines and substances exclusively used or prepared for use in 
accordance with the Ayurvedic or Unani systems of medicine. 


The Drugs Act, 1940, has been recently amended by the Drugs (Amend- 
ment) Act, 1955, which came into force on 15th April 1955, by virtue of 
which the Act covers in addition to the above, the following :— 


“Such substances (other than food) intended to affect the structure or 
any function of human body or intended to be used for the destruction 
of vermins or insects which cause disease in human beings or animals, 


as may be specified from time to time by the Central Government by 
notification in the Official Gazette.” 


Hence insecticides, disinfectants and contraceptives which were so far 
exempted from the purview of this Act are brought into control. 
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Under this Act, the Central Government has constituted the Drugs 
Technical Advisory Board, the Drugs Consultative Committee and the 
Central Drugs Laboratory. The duties of the Drugs Technical Advisory 
Board are to advise the Central Government and the State Governments on 
technical matters arising out of the administration of this Act. The duties 
of the Drugs Consultative Committee, which is an Advisory Committee, is 
composed of two representatives of the Central Government and one 
representative of each State Government is to advise the Central Govern- 
ment, the State Governments and the Drugs Technical Advisory Board on 
matters tending to secure uniformity throughout India in the administration 
of this Act. The duty of the Central Drugs Laboratory is to analyse or test 
samples of drugs imported into India and picked up by the Officers at the 
Ports. The Central Drugs Laboratory also acts as the final authority 
in case of disputes over the results of analysis about which a prose- 
cution is pending in a Court of Law. The most important provision of 
this Act is that no person shall import, or manufacture for sale, or sell, or 
stock or exhibit for sale, or distribute any patent or proprietary medicine 
unless there is displayed on its label or container either the true formula or 
a list of ingredients contained in it in a manner readily intelligible to mem- 
bers of the Medical Profession. The Act also empowers the Central 
Government to specify the diseases or ailments which an imported drug 
may not claim to cure or mitigate, to prescribe conditions of packing bottles, 
packages or other containers of imported drugs and to prescribe the maxi- 
mum proportion of any poisonous substance contained in any imported drug. 


When taking a sample of a drug for analysis, an inspector is required to 
pay the fair price thereof and to divide the sample into four portions, which 
he will dispose of as follows :— 


(i) one portion he will restore to the vendor ; 


(ii) the second portion he will send to the Government Analyst for test 
or analysis ; 


(iii) the third he will retain for production in Court, when required ; 
(iv) the fourth he will send to the warrantor, if any, who will then have 


the opportunity of ascertaining if in fact he supplied the drug or if 
it has undergone any change since he supplied it. 


Offences punishable under this Act can be tried only by a Presidency 
Magistrate or by a Magistrate of the first class. 


The Drugs Rules, 1945, under the Drugs Act, 1940, have been made by 
the Central Government to regulate the import of drugs into India, the func- 
tions and procedure of the Central Drugs Laboratory and manufacture, 
distribution and sale in India. 


Prior to the Drugs (Amendment) Act, 1955, the State Governments had 
their own Drugs Rules regulating the manufacture, distribution and sale in 
their respective States, but they were exactly similar to those in the central 
areas. Now the Central Government has taken over the power of making 
rules and only Central Rules are applicable throughout India. At present, 
however, the Drugs Rules are not enforced in some Part B States. 


The Rules are divided into twelve Parts. Of these Part IV deals with 
import of drugs and Parts VI and VII deal with sale and manufacture of 
drugs respectively. Prior to the Amendment Act of 1955, there was a pro- 
vision in Part III of the Rules to register the formula of patent and 
proprietary medicine with the Director of the Central Drugs Laboratory. 
This provision has now been removed with a view to abolishing the 
undesirable practice of selling medicines under undisclosed formule. 
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Under the rules described in Part IV, biological and other special 
products,‘ such as sera, solution of serum proteins intended for injection, 
vaccines, toxins, antigens, antitoxins, neoarsphenamine and analogous 
substances used for the specific treatment of infective diseases, insulin, 
pituitary (posterior lobe) extract, adrenaline and solutions of salts of 
adrenaline, penicillin and other antibiotics in a form to be administered 
parenterally, any other preparations in a form to be administered parenter- 
ally, sterilized surgical ligature and sterilized surgical suture, preparations 
of the digitalis group of drugs, not in a form to be administered parenterally, 
ergot and its preparations not in a form to be administered parenterally, 
adrenaline preparations not in a form to be administered parenterally, fish 
liver oil, preparations containing any vitamins not in a form to be adminis- 
tered parenterally, preparations containing liver extract not in a form to be 
administered parenterally and preparations containing hormones not in a 
form to be administered parenterally, vaccines not in a form to be adminis- 
tered parenterally, penicillin and other antibiotics not in a form to he 
administered parenterally, must be imported only under a licence, They 
must comply with the specified standards of strength, quality and purity, 
and they must be packed and labelled in the prescribed manner. Small 
quantities of drugs may be imported for personal use, provided that they 
form part of a passenger’s bona fide baggage and are intended for the 
exclusive personal use of the passenger. Small quantities of drugs for 
personal use may be imported after obtaining the requisite licence from the 
Drugs Controller (India), New Delhi. 


The following is a list of poisons given in Schedule E to which special 
restrictions apply with regard to their storage and sale and the dispensing 
of medical prescriptions containing any of these drugs :— 


Acetanilide ; Alkyl acetanilides. 

Aconite, roots of. 

Alkaloids, the following; their salts, simple or complex :— 
Acetyldihydrocodeinone ; its esters. 


Aconite, alkaloids of, except substances containing less than 0.02 per cent of the 
alkaloids of aconite. ‘ 


Apomorphine, except substances containing less than 0.2 per cent apomorphine. 
Atropine, except substances containing less than 0.15 per cent of atropine. 


Belladonna, alkaloids of, except substances containing less than 0.15 per cent of the 
alkaloids of belladonna calculated as hyoscyamine. 


Benzoylmorphine. 

Benzylmorphine. 

Brucine, except substances containing less than 0.2 per cent of brucine. 
Calabar bean, alkaloids of. 


Coca, alkaloids of, except substances containing less than 0.1 per cent of the alka- 
loids of coca. 


Cocaine, except substances containing less than 0.1 per cent of cocaine. 
Codeine, except substances containing less than one per cent of codeine. 
Colchicine, except substances containing less than 0.5 per cent of colchicine. 
Coniine, except substances containing less than 0.1 per cent of coniine. 
Cotarnine, except substances containing less than 0.2 per cent of cotarnine. 
Curarine. 

Diamorphine (Diacetylmorphine hydrochloride). 

Dihydrocodeinone ; its esters. 

Dihydroxycodeinone ; its esters. 

Dihydromorphine ; its esters. 

Dihydromorphinone ; its esters. 

Ecgonine, except substances containing less than 0.1 per cent of ecgonine; its esters. 





'4. Vide Schedules C and C(1). 
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Emetine, except substances containing less than one per cent of emetine. 

Ephedra, alkaloids of, except substances containing less than one per cent of the 
alkaloids of ephedra. 

Ergot, alkaloids of. 

Ethylmorphine, except substances containing less than 0.2 per cent of ethylmorphine. 

Gelsemium, alkaloids of, except substances containing less than 0.1 per cent of the 
alkaloids of gelsemium. 

Homatropine, except substances containing less than 0.15 per cent of homatropine. 

Hyoscine, except substances containing less than 0.15 per cent of hyoscine. 

Hyoscyamine, except substances containing less than 0.15 per cent of hyoscyamine. 

Jaborandi, alkaloids of, except substances containing less than 0.5 per cent of the 
alkaloids of jaborandi. . 

Lobelia, alkaloids of, except substances containing less than one per cent of the 
alkaloids of lobelia. 

Morphine. except substances containing less than 0.2 per cent of morphine calcu- 
lated as anhydrous morphine. 

Nicotine. 

Papaverine, except substances containing less than one per cent of papaverine. 
; Pomegranate, alkaloids of, except substances containing less than 0.5 per cent of 
the alkaloids of pomegranate. 

Quebracho, alkaloids of. 

Sabadilla, alkaloids of, except substances containing less than one per cent of the 
alkaloids of sabadilla. 

Solanaceous alkaloids, not otherwise included in this List, except substances con- 
taining less than 0.15 per cent of solanaceous alkaloids calculated as hyoscyamine. 

Stavesacre, alkaloids of, except ointments. lotions for external use and substances 
containing less than 0.2 per cent of the alkaloids. 

Strychnine, except substances containing less than 0.2 per cent of strychnine. 

Thebaine, except substances containing less than one per cent of thebaine. 

Veratrum, alkaloids of, except substances containing less than one per cent of the 
alkaloids of veratrum. 

Yohimba, alkaloids of. 

Allylisopropylacetylurea. 

Amidopyrine ; its salts. 

Amino-alcohols, esterified with benzoic acid, phenylacetic acid, phenylpropionic acid, 
cinnamic acid or the derivatives of these acids except in substances containing less than 
ten ver cent of esterified amino-alcohols. 


Ammonia, except substances containing less than 5 per cent, weight in weight, of 
ammonia. 

Amphetamine (beta-aminopropylbenzene), its salts, its N-alkyl derivatives, their 
salts, beta-amino-iso-propylbenzene, its salts, its N-alkyl derivatives, their salts, except 
when present in inhalers provided that the poison is absorbed in inert solid material 
within the inhaler. 

Amyl nitrite. 

Antimony, chlorides of; oxides of antimony; sulphides of antimony ; antimonates ; 
antimonites ; organic compounds of antimony. Preparations of antimony, except sub- 
stances containing less than the equivalent of one per cent of antimony trioxide. 

Arsenic, halides of; oxides of arsenic; sulvhides of arsenic, arsenates; arsenites ; 
acetoarsenites ; thioarsenates; organic compounds of arsenic. Preparations of arsenic, 
except substances containing less than the equivalent of 0.01 per cent of arsenic trioxide. 

Barbituric acid, its salts; derivatives of barbituric acid; their salts; compounds 
of barbituric acid, its salts, its derivatives, their salts, with any other substance. 

Barium, salts of, other than barium sulphate. 

Butylchloral hydrate. ~ 

Cannabis (the dried flowering or fruiting tops and leaves of Cannabis sativa Linn), 
the resin of cannabis, extracts of cannabis; tinctures of cannabis ; cannabin tannate. 

Cantharidates, except substances containing less than the equivalent of 0.01 per 
cent of cantharidin. 

Cantharidin, except substances containing less than 0.01 per/< cent of cantharidin. 

Chloral formamide. - 

Chloral hydrate. 

Chloroform, except substances containing less than 10 per cent of chloroform. 
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Creosote from wood, except substances containing less than 50 per cent of creosote. 

Croton, oil and seeds of. 

Datura, seeds and leaves: of; preparations of datura, except substances containing 
less than 0.15 per cent of the alkaloids of datura, calculated as hyoscine. 

Diaminodiphenylsulphone, its salts and derivatives. 

Digitalis, glycosides of, except substances containing less than one unit of activity 
(as defined in the British Pharmacopceia) in two grammes of the substance. 

Dinitrocresols ; dinitronaphthols; dinitrophenols; dinitrothymols, 

Elaterin. 

Ergot (the sclerotia of any species of Claviceps); extracts of ergot; tinctures of 
ergot. 

Erythrityl tetranitrate. 

Formaldehyde, except substances containing less than 5 per cent of formaldehyde. 

Glyceryl trinitrate (nitroglycerin). 

Guanidines, the following, polymethylene, diguanidines, dipara-anisyl-phenetyl 
guanidine. 

Hydrochloric acid, except substances containing less than 9 per cent, weight in 
weight, of hydrochloric acid. 

Hydrocyanie acid, except substances containing less than 0.1 per cent of hydrocyanic 
acid (HCN); cyanides, except substances containing less than the equivalent of 0.1 per 
cent, weight in weight, of hydrocyanic acid (HCN); double cyanides of mercury and 
zinc. 

Hydrofiuoric acid; potassium fluoride; sodium fluoride; sodium silicofluoride. 

Insulin. 

Lead acetates; compounds of lead with acids from fixed oils. 

Mannityl Hexanitrate. 

Mercuric chloride or mercuric ammonium chlorides; except substances containing 
less than one per cent of mercuric chloride; mercuric iodide, except substances con- 
taining less than two per cent of mercuric iodide ; nitrates of mercury, except substances 
containing less than the equivalent of three per cent, weight in weight, of mercury 
(Hg); potassio-mercuric iodides, except substances containing less than the equivalent 
of one per cent of mercuric iodide; organic compounds of mercury, except substances 


containing less than the equivalent of 0.2 per cent, weight in weight, of mercury (Hg); 
mercuric oxycyanides ; oxides of mercury. 


Nitric acid, except substances containing less than 9 per cent, weight in weight, of 
nitric acid. - 

Nitrobenzene. 

Nitrophenols, ortho, meta or para. 

Nux Vomica, seeds of ; preparations of nux vomica, except substances containing less 
than 0.2 per cent of the alkaloids of nux vomica. 

Oil of Savin. 

Opium, except substances containing less than 0.2 per cent of morphine calculated 
as anhydrous morphine. 

Orthocaine ; its salts. 

Oubain. 

Oxalic acid; metallic oxalates other than potassium quadroxalate. 

Oxycinchoninic acid, derivatives of ; their salts; their esters. 

Para-amino-benzene-sulphonamide ; its salts, derivatives of para-amino-benzene- 
sulphonamide having any of the hydrogen atoms of the para-amino ‘group or of the sul- 


phonamide group substituted by another radical; their salts, but excluding preparations 
and dressings containing these for external use. 


Para~amino-benzoic acid; esters of; their salts. 
Percain. 
“  Pethidine Hydrochloride. 

Phenetidylphenacetin. 

Phenols, that is, any member of the series of phenols of which the first member 
is phenol and of which the molecular composition varies from member to member by 
one atom of carbon and two atoms of hydrogen, except medicines with less than 1 per 
cent of phenol and nasal sprays, mouthwashes, pastilles, lozenges, capsules, pessaries, 
ointments or suppositories containing less than 2.5 per cent of phenol. 

Phenyleinchoninie acid, salicyl-cinchoninic acid; their salts; their esters. 

Phenylene diamines; toluene diamines; other alkylated benzene diamines, their 
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Phenylethylhydantoin ; its salts; its acyl derivatives; their salts, 

Phosphorus yellow. 

Picric acid, except substances containing less than 5 per cent picric acid. 

Picrotoxin. 

Pituitary gland, the active principles of. 

Potassium hydroxide, except substances containing less than 12 per cent, weight in 
weight, of potassium hydroxide. 

Procaine, salts of. 


Sodium hydroxide, except substances containing less than 12 per cent, weight in 
weight, of sodium hydroxide. 


Strophanthus, glycosides of strophanthus. 
Sulphonal; alkyl sulphonals. 


Sulphuric acid, except substances containing less than 9 per cent, weight in weight, 
of sulphuric acid. 


Suprarenal gland, the active principles of; their salts. 
. Thallium, salts of. 

Thyroid gland, the active principles of; their salts. 

Tribromethyl alcohol. 

Zine Chloride. 


A person holding a licence to sell, stock and exhibit for sale and distri- 
bute these poisons is required to observe the following conditions among 
others (Rule 65, clauses 1 to 15):— 


Any poison or any preparation containing a poison and any drug 
supplied on the prescription of a registered medical practitioner must, if 
compounded or made up on the licensee’s premises, be compounded or made 
up by or under the supervision of a qualified person.® 


The supply of any drug on a prescription must be recorded at the time 
of supply in a prescription register specially maintained for the purpose and 
the serial number of the entry in the register must be entered on the pres- 
cription. The following particulars must be entered in the register :— 


(a) serial number of the entry; 

(b) the date of supply ; 

(c) the name and address of the prescriber ; 
(d) the name of the patient ; 


(e) the name of the poison or preparation and the quantity or, in the 


case of a medicine made up by the licensee, the ingredients and the 
quantities thereof ; 


(f) if the drug is an injectable preparation, the name of the manufac- 
turer, the batch number and the date recorded on the container, 
label, or wrapper as the date upto which the substance may be 
expected to retain a potency not less than or not to acquire a toxi- 
city greater than, that required or permitted by the prescribed test ; 


(g) the signature of the qualified person by or under whose supervision 
the medicine was made up and supplied : 


Provided that if the medicine is supplied on a prescription on which the 
medicine has been supplied on a previous occasion, it must be sufficient if 
the entry in the register includes a serial number, the date of supply, the 
quantity supplied and a sufficient reference to an entry in the register 
recording the dispensing of the medicime on a previous occasion. 





5. A qualified person means a person who holds a degree or diploma in pharmacy or 
pharmaceutical chemistry of an Institution approved by the licensing authority, er is a 
member of the Pharmaceutical Society of Great Britain or has had not less than four 
years’ practical experience of dispensing which is in the opinion of the licensing authority 
adequate, and has been approved by that authority as a qualified person. | 
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Poisons kept in a retail shop or premises used in connection therewith 
must be stored— , 
(a2) in a cupboard or drawer reserved solely for the-storage of poisons ; 
or 


(b) in a part of the premises separated from the remainder of the 
premises and to which customers are not permitted to have access. 


Poisons must be kept in containers impervious to the poison and suffi- 
ciently stout to prevent leakage arising from the ordinary risks of handling 
and transport. 


A poison sold by retail must be labelled with the word “ Poison” in such 
language or languages as the Central Government may prescribe by noti- 
fication in the Official Gazette. 


The container of a medicine made up ready for the treatment of human 
ailments must be labelled with the word “ Poison”, if it contains a poison. 


The container of an embrocation, liniment, lotion, liquid antiseptic or 
other liquid medicine for external application, which is made up ready for 
the treatment of human ailments must be labelled with the words “ Poison ”. 
“For external use only ”, if it contains a poison. 


The container of a medicine made up ready for the treatment of animals 
must be labelled with the words “Poison”. “For animal treatment only”, 
if the medicine contains a poison. 


The container of a medicine which is not made up ready for treatment 
must be labelled with the word “ Poison”, if the medicine contains a poison. 


Explanation—A medicine must be deemed to be made up ready for 
treatment if it is made up and labelled with a dose ready for use, whether 
after or without dilution. 


Schedule H to the Rules contains a list of the following poisons which 
are subject to special restrictions both with regard to labelling, sale and 
prescribing (Rule 65, clauses 9, 10 and 11 and Rule 97):— 

Amidopyrine: its salts. ; 

Barbituric acid: its salts; derivatives of barbituric acid; their salts; compounds of 
barbituric acid, its salts, its derivatives, their salts, with any other substance: provided 
that compounds, the barbituric acid content of which does not exceed 50 milligrammes 
in a single therapeutic dose, shall be exempted. 

Dinitrocresols ; dinitronaphthols ; dinitrophenols; dinitrothymols. 

Para~aminobenzenesulphonamide; its salts; derivatives of para-aminobenzene- 
sulphonamide having any of the hydrogen atoms of the para-amino group or of the 
sulphonamide group substituted by another radical; their salts but excluding prepara- 
tions and dressings containing these for external use. 

Phenyleinchoninic acid; Salicyl-cinchoninic acid; their salts; their esters. 

Sulphonal ; akyl sulphonals. 


. The restrictions- provide that these substances should be labelled with 
the words “SCHEDULE H DRUG Warning.—To be sold by retail on the 
prescription of a Registered Medical Practitioner only”, and hence these 
substances must not be sold by retail except on and in accordance with a 
prescription of a registered medical practitioner provided that no prescrip- 
tion shall be required for sale or supply to a registered medical practitioner, 
hospital, infirmary or an institution approved by the order of a licensing 
authority. ‘. - 

For the purposes of these rules a prescription must— __ 


Rell 
ee ~ ee oe 


‘(a) be in writing and signed by the person giving it with. his usual 
signature and be dated by him ; - 

(b) specify the name and address of the person for whose treatment it 
is given; 


a 
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(c) indicate the total amount of the medicine to be supplied and the 
dose to be taken. 


The person dispensing a medicine must comply with the following 
requirements :— 


(a) the prescription must not be dispensed more than once unless the 
prescriber has stated thereon that it may be dispensed more than 
once ; 


- (b) if the prescription contains a direction that it may be dispensed a 
stated number of times or at stated intervals, it must not be dis- 
pensed otherwise than in accordance with the directions ; 


(c) at the time of dispensing there must be noted on the prescription 
above the signature of the prescriber, the name and address of the 
seller and the date on which the prescription is dispensed. 


The rules regarding the custody and dispensing of poisonous drugs in all 
hospitals and dispensaries in India provide that all poisonous drugs shall be 
issued by the Government Medical Storekeeper with labels printed on 
orange-coloured paper with the word “Poison” in large English and Verna- 
cular characters affixed to all bottles, vessels, etc. containing such articles, 
that they shall be kept separate from all others in an almirah, box or drawer 
to which the word “Poisons” shall be affixed, that written prescriptions 
containing poisons shall be dispensed by a State Subordinate Medical Service 
or State Medical Service officer attached to a dispensary and not by a com- 
pounder unless he (or she) has put in at least four years’ service, and that 
a copy of these rules pasted on stiff paper or board shall be suspended in 
every apartment where medicines are dispensed.® 


Indian Pharmacy Act—The Pharmacy Act (Act No. VIII of 1948), 1948, 
which extends to the whole of India except Part B States was passed by the 
Indian Dominion Parliament “to make better provision for the regulation of 
the profession of Pharmacy and for that purpose to constitute Pharmacy 
Councils ” Clause 42 of the Act is the most important and reads as 
follows :— 


(1) On or after such date as the State Government may, by notification 
in the Official Gazette, appoint in this behalf, no person other than a 
registered pharmacist shall compound, prepare, mix, or dispense any medi- 
cine on the prescription of a medical practitioner except under the direct and 
personal supervision of a registered pharmacist: provided that this sub- 
section shall not apply to the dispensing by a medical practitioner for his 
own patients, or with the general or special sanction of the State Govern- 
ment, for the patients of another medical practitioner. 


(2) Whoever contravenes the provision of sub-section (1) shall be 
punishable with simple imprisonment, which may extend to six months, or 
with fine or with both. _ 


(3) Cognizance of an’ offence punishable under this section shall not 
be taken except upon a complaint made by an order of the State Govern- 
ment, . 


Under this Act, the Central Council of Pharmacy has already been 
constituted. The Central Council has control over the education and exami- 
nation of those desirous of entering the profession of Pharmacy. The State 
Councils of Pharmacy who have a control over the registration and licensing 
of all qualified pharmacists and all establishments where pharmaceutical 
business of any description is conducted have been formed in some. States 
though not in all States. pom SS 





6. The UP. Medical Manual, 1934, pp. 61, 62. 
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The Pharmacy Act received the assent of the Governor-General on the 
Ath March 1948, and came into force at once, but the constitution and 
composition of State Councils and registration of pharmacists and certain 
miscellaneous sections shall take effect in a particular State from such date 
not later than three years from the commencement of this Act, as the State 


Government may, by notification in the Official Gazette, appoint in this 


behalf. 


Poisoning in India.—Human poisoning, as well as cattle poisoning, are 
both prevalent in India. 


Human Poisoning—Both suicidal and homicidal cases of poisoning are 
much more common in India than in England owing to the facility with 
which poisons can be had in any bazaar. Accidental cases of poisoning are 
not unfrequently met with on account of the carelessness with which the 
earthen pots containing innocuous and poisonous roots and drugs are indis- 
criminately mixed up in a so-called grocer’s shop. Accidental poisoning 
may also occur from the injudicious use of love-philters and quack remedies 
which sometimes contain poisonous drugs. Accidental cases of bites by 
venomous snakes frequently occur in India. 


The poisons that are chiefly used for suicidal purposes are opium and 
arsenic. Sometimes, potassium cyanide, hydrocyanic acid, oxalic acid, 
carbolic acidyone of the mineral corrosive acids, aspirin, barbitone or any 
other hypnotic, chloral hydrate, rat paste or coal gas is used. Occasionally 
a rare poison, such as phosphoric acid is used. Two or more poisons may 
be taken at a time by a determined suicide. 


The poisons that are usually selected for the purposes of homicide are 
arsenic, pounded glass, mercury, copper, antimony, aconite, oleander, nux 
vomica, strychnine, and madar. Opium is sometimes used to kill children 


or intoxicated persons. In some cases a mixture of two or three poisons, ' 
such as aconite and arsenic, dhatura and copper sulphate, and arsenic, mer- 


cury and hydrocyanic acid, is administered. 


Rarely, cultures of disease germs are injected into the body with a view 


to causing the death of the victim. In the Pakur murder case which 
occurred in 1933 cultures of plague germs were introduced by means of a 
hypodermic syringe into the skin of the arm of Amarendra who died of 
plague in about nine days. 


Dhatura is used, not as a rule, with homicidal intent, but for the purpose 
of stupefying persons to facilitate theft or robbery. In rare cases, -cannabis 
indica and chloral hydrate are also used for the same purpose. ~ 


Cattle Poisoning—This is resorted to by Chamars who deal in hides. 
The poisons employed to destroy cattle are often arsenic, abrus precatorius, 
yellow oleander and sometimes aconite. A common mode’ in which arsenic 


is administered to an animal is to make a small quantity of white arsenic 






into a paste with some flour dough, and then to wrap it 
grass or stems of the grain plant. Sometimes, a bamboo'.sui is armed with 
arsenic past@ and thrust into the tongue of an attiiak’ especially in ‘the 
Punjab. Other poisons that are also used, though 






snake venom. _ 
Accidental poisoning occurs, when cattle happen to eat young plants, 

especially of linseed and juar kadvi, containing a’ cyanogenetic, glycoside, 

which, under certain circumstances, breaks up and yields free hydrocyanic 


acid. In his annual report forthe year 1952, the Ghemicat Examiner, West | 


Bengal, reports accidental poisoning followed by déath im : 
jairy farm, which were grazing over fields near a | : 


> cows of a 
animals suffered from acute lead poisoning, metallic ; 
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found in the stomach of a cow on whose body a post-mortem examination 
was held were found to be small bits of lead shots. 


CLASSIFICATION OF POISONS 


Poisons are classified according to the chief symptoms which they pro- 
duce on the body, as follows :— 


I. Corrosives.—Strong acids and alkalies, 
II. Irritants—A. Inorganic.— 


Non-metallic—Phosphorus, Chlorine, Bromine, Iodine: 
Metallic—Arsenic, Antimony, Mercury, Copper, Lead, 
Zine, Silver, etc. oo 


B. Organic.— ; 
Vegetable-—Castor-oil seeds, Croton oil, Madar, 
Aloes, etc. 
Animal.—Cantharides, Snake and insect bites, etc. 


C. Mechanical—Diamond dust, Powdered glass, Hair, 
etc. ; ; 


‘TIL Neurotics. 


1. Affecting the brain (Cerebral) — _— 

(a) Somniferous——Opium and its alkaloids. 

(6) Inebriant.—Alcohol, Ether, Chloroform. - 

(c) Deliriant—Dhatura, Belladonna, Hyoscyamus, 
indica. 

Affecting the spinal cord (Spinal) —Nux vomica, Gelsemium. 

Affecting the heart (Cardiac) .—Aconite, Digitalis, Oleander, 

Tobacco,’ Hydrocyanic Acid. ° _ 

Affecting the lungs -(Asphyxiants).—Poisonous, irrespirable 

gases, e.g. Carbon dioxide, Carbon monoxide, Coal gas, etc. 


». Affecting the peripheral nerves (Peripheral).—Conium, Curara, 
etc. 


Cannabis 


m oo bo 


The following alternative classification of poisons is offered here as 
representing the current trend of thought. 


Poisons are classified -according to the lesions they produce. These 
lesions give rise to functional disturbances which the patient presents as 
symptoms or signs. Our understanding of the toxie lesions advances and 
our way of looking at poisons is likewise modified. | 
- +: I. Toprcan Cyroroxics: Non-specific poisons affecting cells at or near 

e site of their application. The site would also determine the nature of 
lesions produced. On skin there may be redness and burning or blisters and 
pustules or frank ulceration ; in the gastro-intestinal tract vomiting, gastritis, 
purging, colic, or severe enteritis may follow; on inhalation inflammation of 
respiratory passages may occur. ™ 


A. Physical: Affecting cells due to their physical properties, eg. 
Glass or Diamond dust, Radiations from radioactive elements, etc. 


B. Chemical: 


1. Irritants: - Causing local hyperemia and discomfort like burn- 
_ing or pain, ete., e.g. copper, iron, lead, mercury, silyer, thal: 
lium or zine salts; antimony, arsenic, barium, bismuth,’ boron, 
bromine: ‘chlorine, fodine, phosphorus; abrin, .¢ 
chillie, cdfchicine, croton,’ Ipecac, ricin; benzex 
“D.D.T., dinitro-cresols, kerosene oil, etc, 


does 
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2. Vesicants: Producing blisters. These may be infected to form 
pustules, e.g. cantharis, mylabris wasps ; war gases like lewisite, 
mustard gas, etc. 

3. Necrotics or Corrosives: Eroding the tissues resulting in 
destruction and debris or ulceration, e.g. concentrated mineral 
acids and alkalies; creosote, formaldehyde, oxalic acid, phenol, 
salicylic acid, ete. 

(Note.—In different concentrations some substances can produce either 
of these effects externally or internally.) 


II. Systemic Porsons: Substances acting, after being absorbed, at 
remote sites. 
A. Non-specific or indiscriminate tissue poisons, causing damage to 
many tissues. ; 
1. Affecting tissue respiratory enzymes: cyanide ion, etc, eg. 
hydrocyanic acid and cyanides, etc. 
2. Affecting enzyme-components, like sulphydril radical (-SH), 
e.g. antimony and arsenic preparations (late, systemic effects). 
3. Affecting hemoglobin (impeding oxygen transport), e.g. aceta- 
nilide, carbon dioxide, carbon monoxide, coal-gas, phenacitin, ete. 
4. Affecting general metabolism, e.g. dinitrophenols, thyroid prepa- 
rations, etc. 


B. Specific or Selectively acting poisons : 


(Note.—Substances can have toxic actions, simultaneously, on more than 
one system, giving a mixed picture.) 
1. Neurotropic Poisons: affecting primarily the nervous system. 
A. Irritants: Substances causing nervous hyperactivity. 


(Note—On admission the patient is quite likely to be in a depressed 
condition, due to fatigue from over-activity.) 
(i) Cerebral (including thalamic) : 

(a) Delirients: Mild irritants of the brain producing 
excitatory effects short of convulsions, e.g. amphe- 
tamine, atropine, belladonna, datura, homatropine, 
hyoscyamine, etc. 

(b) Convulsants: Producing clonic convulsions, eg. 
absinthe, camphor, cocaine and derivatives, insulin 
leptazol, nikethamide, nupercaine, picrotoxine, etc. 

(Note.—There are other ‘apparent’ irritant poisons which, however, are 

really ‘depressants’. These are classified under Depressants below:) 
(ii) Spinal: Causing tetanic (tonic) . convulsions, eg. 

brucine, nux vomica, strychnine, thebaine, etc. 

(iii) Medullary: Chiefly affecting the vomiting centre, 

e.g. apomorphine. 
B. Depressants: Decreasing the functional activity of the 

nervous system. ; 

(i) Cerebral including thalamic : | 
(a) Inebrients: Promoting exhileration and crude 

hyperactivity due to an.‘ inhibition of higher inhi- 

bitions ’. causing a ‘ release ’ of lower centres, e.g 

early stages of alcohol, general. arizesthetics:‘like 
chloroform ether ; cannabis indica, Cy f 
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(b) Euphorics: Promoting a positive sense of well- 
being, e.g. codeine, morphine and derivatives, 
opium, pethedine, etc. 

(c) Narcotics: Promoting deep sleep and coma, e.g, 
barbiturates, bromethal, chloral hydrate, paralde- 
hyde, sulphonals, etc. 

(ii) Medullary : : 
Chiefly involving respiratory centre, eg. codeine, 
morphine, their derivatives, opium, ether and most 
other general anzesthetics. Terminal stages of 
cerebral depressants also. 


(ii) Ganglionic, e.g. gelsimium, lobelia, nicotine, etc. 


2. Myotropic Poisons: Substances affecting muscle cells, directly 
or indirectly. 


Excitors : 


of Cardiac muscles, e.g. adrenaline, digitalis, strophan- 
thus, ete. 


of Smooth muscles, e.g. barium salts, calabar beans 
ergot (uterus), physostigmine, prostigmine, ete. 
Depressants : : 


%» 


of Cardiac muscles, e.g. aconite, emetine, quinine, 
veratrum alkalids, ete. 


of Smooth muscles, e.g. nitrites, papavarine. 
of Voluntary muscles, e.g. curare. 
3. Hepatotropic Poisons, e.g. halogen derivatives like carbon tetra- 
chloride, chloroform, etc. Metals and metalloids like anti- 


monials, arsenicals, thallium salts, ete. Other (reticulo-endo- 
thelial poisons) like cincophen, guanidines, etc. 


4. Nephrotropic Poisons: Metallic irritants, eg. mercury and 
thallium salts, ete. 
2. Blood Poisons: 

Marrow poisons, e.g. antimonials, amidopyrine, arsenicals, 
hydantoin derivatives, nitrogen mustard, para-amino- 
benzoic acid, sulphonamides, thiouracils, urethane, etc. 

Hzemolysants, e.g. saponins, viper venoms, etc. 

Other © (Reticulo-endothelial poisons), eg. ~‘diamino- 
diphenyl-sulphone, nitrobenzenes, phenylene diamines. 

TI. Misce.tanerous : 
A. Snake Poisoning. 
B. Scorpion Poisoning. 
C. Food Poisoning. 
The Methods of Administering Poisons.—The following are the methods 
by which poisons may be administered into the system :— : 
1. By the mouth. 7 . 
2. By inhalation through the air-passages. . 
3. By absorption. through the skin and serous membrane., tye 
| 4. By hypedemaie ‘injection. ‘Fhe: dose that acts as: # es 
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5. By introduction within the spinal membranes. 
. 6. By injection into a blood vessel. 

7. By introduction into an open wound. 

8. By introduction into the natural orifices, such as the rectum, vagina, 
urethra, ears, ete. The dose to act as poison through the rectum is probably 
double that required by the mouth. 


The Channels of Elimination—The channels of elimination by which 
poisons are excreted from the body are the urine, bile, milk, saliva, mucous 
and serous secretions and perspiration. 


ACTION OF POISONS 


The action of poisons on the animal system is— 
1. Local. 

2. Remote. 

3. Both, ie. Combined. 


4. Local.—The local action of a poison by coming into direct contact 
with the part may consist In— co 
(2) Chemical destruction by corrosives, such as strong acids and 
alkalies. ; ~ ° ; 
(b) Congestion and inflammation by irritants, such as weak acids, 
arsenic, tartar emetic, or cantharides. 
(c) Effects on the nerves of sensation or motion, e.g. tingling of the skin 
and tongue by aconite, and dilatation of the pupils by belladonna or 
atura. ' 


* 4 

_ 2, Remote.—Remote action is produced either by shock acting reflexly 
through severe pain caused by corrosives, or by poisons being first absorbed 
into the system. through the blood and then exerting a specific action on 
certain organs, and tissues. For instance, cantharides acting on the kidneys 
produces nephritis, nux vomica acting on the spinal cord causes tetanic con- 
yulsions, opium acting on the brain produces narcosis, and potassium chlorate 
acting on the blood converts oxyhzemoglobin into methzemoglobin. 


3. Both, i.e. Combined.—Certain drugs, such as carbolic acid, oxalic 
acid, phosphorus, etc. act locally by producing irritation and inflammation of 
the parts with which they come into contact, and then produce remotely 
serious symptoms, after they have been absorbed through circulation. 


CAUSES MODIFYING THE ACTION OF POISONS 


-_. The causes which modify the action of poisons are four in number— 
Quantity. 

Form. 

Mode of administration. 

. Condition of the body. 


.- 1. Quantity—The natural presumption is that a large dose ofa poison 
will produce death. more rapidly by, causing severe symptoms. than 2, smaller’ 
one but, in some cases, the evil effects are saitigated by vomiting éxeited by 
a large dose of a poison, such as copper sulphate. Moreover, the: action of 
a poison varies with the quantity of its dose. For instance; a’ very large dose 
of arsenic may.:produce death ‘by shock without causing. irritant, sy , 

wise. smaller dose than a. lethal one may prod ie “e: rts: th eC ALT o ‘ 
rappened in the, case: af the: late Mr, Fulham. 0 Agra, x 
poisoned ‘by small “doses of sic. “Similarly, , 
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tered in a large dose, produces a local corrosive action, and may result in 
instantaneous death from shock, but in a smaller dose it may prove fatal by 
acting on the heart, while in ‘still smaller doses it acts on the spinal nervous 
system and the brain. 


2. Form.—Under this head will have to be considered—(a) Physical 
State; (b) Chemical Combination; (¢) Mechanical Combination. 


(a) Physical State.—Poisons administered in the form of gases or 
vapours act at once and most energetically. Poisons in the form of solutions 
act much more rapidly than powders. Poisons in the form of solids act very 
slowly, because they are difficult to be absorbed and, in some cases, may 
prove quite harmless. 


(b) Chemical Combination—The action of a poison depends upon the 
solubility or insolubility resulting from a chemical combination. Thus, 
silver nitrate and hydrochloric acid are both strong poisons when taken 
separately but, when combined, form an insoluble salt of silver chloride 
which is almost innocuous. Similarly, baryta ‘(barium dioxide) and 
sulphuric acid act as poisons, if administered separately but, in combination, 
form an insoluble ‘salt, barium sulphate, which has ‘no poisonous effects on 
the system. In the same way strong acids and alkalies, when administered 
together, are rendered inert by their neutralizing effect. 


_ ‘It should be borne in mind that certain poisons which are almost 
“insoluble in water may become dissolved in the acid secretion of the stomach, 
and are then readily absorbed into the blood. For instance, lead carbonate, 
white precipitate and copper arsenite, which are insoluble in water, are thus 
rendered sufficiently soluble for absorption through the mucous membrane 
of the stomach. - 4 


(ec) Mechanical’ Combination. —The’ action of a poison may be altéred 
very much if combined mechanically with inert substances. For instance, a 
small dose of a concentrated mineral acid produces a corrosive action, but 
the same dose, largely diluted with water, may be taken internally with 
impunity. A heavy poisonous powder, when mixed with water, will settle 
down at the bottom of a vessel, and the victim fails to take it; while it would 
have been swallowed had it ‘been taken with a fluid of nearly - the same 
specific, gravity as that of the powder. For this reason arsenic. is usually 
mixed with milk, tea, coffee or cocoa-when administered. for homicidal pur- 
poses. Alkaloids, when taken with animal charcoal, are rendered more or 
less inert. 


3. Mode of Administration—The rapidity of ‘the action of a poisdn 
depends upon the mode in which it is ‘introduced’ into the system. Thus, a 
poison acts most rapidly when inhaled in;,a gaseous or vaporous form or 
introduced into the blood current by injection’ into a-vein, by subcutaneous 
injection,.or by application to an open wound. Next in rapidity is the aetion 
of a poison which is-applied to.a serous surface, next when introduced intova 
cellular tissue, and next when applied: to a mucous membrane. The least 
rapid is the action of a poison applied to the unbroken skin. In this casé a 
drug dissolved in oil acts more rapidly tham a watery solution. 


A poison ingested into the stomach acts more rapidly than when injected 


into the rectum, since the: absorptive power of the stomach and small 
intestine is greater than that of the large intestine and rectum. ZF as poison 


to occur., On the other hand, if, the rate of absorption is grea och at 
of elifiiination, -the poison tends to accumulate in ‘the syste an = 
cumulative action. For example, mercury, lead, ete. areveummule 
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Absorption by the stomach occurs more rapidly when the stomach js 
empty than when it is full of food at the time of taking the poison. In some 
cases, however, absorption may be hastened if the nature of the stomach 
contents is such as will dissolve the poison. Thus, the action of phosphorus 
will be hastened if oil is taken immediately it is swallowed, as it dissolves 
in all oils except turpentine. 


Finally, it must be remembered that some poisons, when administered 
by the mouth, are quite harmless, although they are highly dangerous when 
given subcutaneously. Thus, snake venom, when swallowed into the 
stomach, has no poisonous effect on the body. Curare, when taken by the 
mouth, is practically inert, but it is highly toxic if administered hypodermi- 
cally. Hydrogen sulphide is more poisonous when inhaled into the lungs 


than when given in solution either by the mouth or as an enema by the 
rectum. 


4. Condition of the Body.—Under this head will have to be considered 
—(a) Age; (6) Idiosyncrasy; (c) Habit; (d) State of Health; (e) Sleep 
and Intoxication. 


(a) Age—Ordinarily, poisons have a greater effect at the two extremes 
of age. Certain drugs, such as belladonna and calomel, are, however, better 
tolerated by children than by adults. 


(b) Idiosyncrasy—This means natural susceptibility or tolerance of an 
individual towards certain drugs, such as arsenic, mercury, potassium iodide, 
tartar emetic, opium, strychnine, etc., as also towards various articles of 
diet, such as shell-fish, pork, pulses, vegetables, ete., which may be harmful 
to others. Thus, a medical dose of arsenic or mercury may produce alarm- 
ing symptoms in susceptible persons, while even a very large dose of the 
same drug may be tolerated by other individuals without any deleterious 
effects. I have known half a grain of calomel to produce in an adult acute 
symptoms of mercurial poisoning. The same is the case with certain kinds 
of food. Hence the proverb “one man’s meat is another man’s poison ”. 


(c) Habit—By the long continued use of such drugs as opium, tobacco, 
alcohol, strychnine and arsenic, people establish the habit of tolerating very 
large doses which, under ordinary circumstances, are liable to prove fatal. 
Even infants and children who cannot bear very small doses of certain 
such as opium, etc. may, by the influence of habit, be made to con- 
siderably large doses of these drugs with comparative impunity. It should, 
however, be borne in mind that the habit cannot altogether eeunteract the 
evil effects of these poisons and that their habitual use is apt to ‘ynpair the 
constitution or give rise to organic disease. 


(d) State of Health—Broadly speaking, a healthy and vig £0 
is less likely to succumb to the effects of poison than one Who 
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by disease. But in some diseases larger doses of certain 4 
with impunity without causing any harmful effects, for exs 
tetanus, delirium tremens and mania, and strychnine in 
other diseases certain drugs cannot 
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DIAGNOSIS OF POISONING 
This has to be made in the living, as well as in the dead. 


I. In the Living—A medical practitioner’s task becomes very difficult 
in diagnosing a case of poisoning as, in order to avoid police investigation, 
nobody is willing to supply him with a true and correct history of the case. 
However, he can, to a certain extent, diagnose a case of poisoning from the 
following characters of the symptoms exhibited by the patient :— 


1. The onset is usually sudden in a previously healthy individual 
except in chronic poisoning, where the symptoms develop gradually, and 
may be easily mistaken for disease. At the same time it must be remem- 
bered that in some diseases, such as cholera, apoplexy, gastro-enteritis, etc., 
the symptoms may appear suddenly. 


2. The symptoms usually commence within about an hour after the 
poison has been taken in a particular kind of food, drink, or medicine; but 
the poison will have no connection with the food, drink or medicine, if it is 
not administered by the mouth but by some other channel. 


Moreover, the symptoms of some diseases, such as cholera, apoplexy and 
rupture of the stomach, may appear all of a sudden soon after taking a meal 
or drink. In this connection it may be mentioned that a criminal may take 
the advantage of some epidemic disease occurring at the time, and may 
administer a poison producing the symptoms almost similar to those of the 
epidemic, so that the death may be attributed to it. I have seen cases in 
which arsenic was administered, and the death was attributed to cholera 
raging in the locality at the time. But post-mortem examinations revealed 


the signs of irritant poisoning, and the Chemical Examiner detected arsenie 
in the viscera. 


3. The symptoms are uniform in character, and rapidly increase in 
severity followed either by death or early recovery. Sometimes, remissions 
may occur as in opium poisoning, and certain poisons may leave sequele of 
long duration. 

4. Persons partaking at the same time of the same kind of food or drink 


containing poison suffer from similar symptoms of poisoning at or about the 
same time. 


5. The detection of poison in food, medicine, vomit, urine or feeces is 
strong proof of poisoning. Hence, in suspicious cases, these articles must be 
preserved in clean glass-stoppered bottles for chemical analysis. 

II. In the Dead.—Diagnosis in the dead has to be made from— 
Post-mortem. appearances. 

Chemical analysis. 
Experiments on animals. 
. Moral and circumstantial evidence. 


A. POST-MORTEM APPEARANCES tech 


: ~ ny te 
In order to make a probable guess of the poison and to look for its 
characteristic post-mortem, appearances, it is advisable that a medical officer, 
before commencing a post-mortem examination on the body of a suspected | 
case of poisoning, should read the police report and endeavour to get’as 
much information as possible from the relatives of the deceased. regardix 
the quality quantity ef the poison administered, the characté#..ef the 
symptoms with: reference to their onset the time that- ela zi 
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Table showing Instances of Similarities of Symptoms produced by 


Poisons and Diseases 








Symptoms. Poisons. Diseases. 
* 1. Colic. Lead, copper, arsenic. Volvulus, obstruction. 
* 2. Collapse. Corrosives, arsenic, antimony, aconite, | Diphtheria, cholera, fever. 
; tobacco, lobelia, antipyrin, exalgin, 
etc. 

, 3. Coma. Opium, morphine, chloral hydrate, | Renal and hepatic failure, dia- 
veronal, trional, sulphonal, paralde- betes, eclampsia, post epileptic 
hyde, alcohol, camphor, aspirin, lead states, heat hyperpyrexia, elec- 
encephalopathy, chloroform, carbolic tric shock, brain injury, 
acid, atropine, hyoscine, cyanides, apoplexy, cerebral malaria, 
carbon monoxide, carbon dioxide. and other brain diseases. 

- 4. Contracted Opium, morphine, chloral hydrate, | Irritation of 3rd nerve, paralysis 
Pupils. | carbolic acid, pilocarpine, muscarine. of sympathetic, ‘and certain 
nervous diseases, such as tabes 

dorsalis. 

- 5. Convulsions. Nux vomica and its alkaloids, camphor, | Tetanus, hysteria, epilepsy, men- 

cyanides, santonin, arsenic, antimony ingitis, eclampsia, uremia, 
and opium in rare cases. dentition in children. 

“6. Cramp. Arsenic, antimony, lead. Cholera, diarrhoea. 

7. Cyanosis. Aniline, antifebrin, exalgin, opium, | Valvular heart disease and dis. 
- nitrobenzene. eases of the respiratory system. 

. 8. Delirium. Dhatura, belladonna, hyoscyamus | Pneumonia, phthisis, meningitis, 
cannabis, alcohol, camphor, cocaine. nephritis, fevers, epilepsy, in- 

' sanity and delirium trements. 

9. Diarrhea. . | Irritant poisons, digitalis, colchicum. Dysentery, cholera, typhoid, 
; tubercle. 
10. Dilated Pupils. | Belladonna, hyoscyamus, stramonium, | Paralysis of 3rd nerve. Irritation 
dhatura and their alkaloids, aconite of sympathetic, Certain nervous 
(alternate dilatation and contraction) diseases causing optic atrophy. 
gelsemium, alcohol, chloroform, 
conium, cocaine, nicotine. 
1]. Dry Skin. ‘Belladonna, hyoscyamus, dhatura and | Fever, pneumonia. 
their alkaloids. 

12. Moist Skin. Opium, aconite, antimony, tobacco, | Acute rheumatism. 
lobelia, alcohol. 

13. Paralysis. Conium, aconite, geleemium, physostig- | Injury to cord or ‘brain, apo- 

mine, arsenic, lead. plexy, hysteria. 

14. Vomiting. Corrosive and irritant poisons gene- | Gastric ulcer, acute gastritis, brain 


rally. 


tumour, cholera, acidosis, etc. 





and the relatives is very meagre, or incorrect and misleading. His task is, 
therefore, very difficult, especially when many of the poisons except corro- 
sives and irritants do not show any characteristic post-mortem signs and 
when bodies are in an advanced state of decomposition. In cases where 
positive signs of poisoning are not manifest, the medical officer should not 
give a definite opinion regarding the cause of death, but should suggest that 
the viscera be forwarded to the Chemical Examiner for analysis. He must 
carry out, in all the cases of suspected poisoning, a thorough examination of 
the body, both external and internal, as far as possible. 


_ External Examination.—Some poisons, such as hydrocyanic acid, car- 
bolic acid, chloroform, ether, opium, etc. give off a peculiar smell on opening 


the 


body. Hence no odorous disinfectant that is likely to mar such smell 


should be used. The surface of. the body and the’ clothes may show staias 
or marks of vomit, feeces or’ of.the poison itself. The.skin may be jaundiced 
in phosphorus poisoning, or yellow in acute copper poisoning. 
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“The natural orifices, such’ as the mouth, nostrils, rectum and vagina, 


may show the presence of poisonous material, or the signs of its having been 
used. 


It must be borne in mind that the presence of wounds or disease suff- 
cient to account for death does not contra-indicate the use of a poison. It is, 
therefore, necessary to preserve the viscera in all cases of suspected 
poisoning, even if there are no positive post-mortem signs of poisoning. 


Internal Examination.—The alimentary system should be chiefly exa- 
mined as the signs of irritant and corrosive poisons are likely to be found 
in the cesophagus, stomach and intestines. 


The changes produced by irritant and corrosive poisons in the digestive 
tract, especially the stomach, are— 


1. Hyperzemia. 
2. Softening. 


3. Ulceration of the mucous membrane. 
4. Perforation. 


These have to be differentiated from similar appearances caused by 
disease and putrefaction. 


1. Hyperzemia—Hyperzemia (redness) of the mucous membrane caused 
by an irritant poison is generally marked at the cardiac end and greater 
curvature of the stomach, but rarely at the pyloric end. It is usually of a 
deep crimson colour, and may be found either in patches or so diffused. over 
its whole surface as to give it a velvety appearance as in arsenical poisoning. 

€ mucous. membrane is often covered with a viscid secretion which may 


be blood-stained. 


Instead of redness some other discoloration may be found dué to poison 
or fruit juice. For instance, a yellow colour may be due to nitric acid, a 
blue or green coloration to copper and blackenirig may be due to ‘sulphuric 
acid poisoning. Discoloration produced by staining of fruit juice is uniform, 
and is not marked by signs of inflammation. 


It should be noted that the appearance of the mucous membrane of the 
stomach in the healthy ‘state is pale and white or nearly so, except during 
the act of digestion, when it becomes reddened. Slight redness is often 
visible in the stomach, if-death has occurred during the process of digestion. 
Redness‘is also found in the stomach as a result of general venous congestion 
in cases where death has occurred from asphyxia. It'is sometimes so intense 
that it leads one to suspect poisoning. - — - -- 


“© On the 8rd August 1929, a Brahmin male died all of a ‘sudden in a street while 
returning from a dispensary -where he had: gone for some medicine. ‘Owing to a good. 
deal of redness of the mucous membrane of the stomach and the upver part of the 
small intestine and general congestion of the other abdominal organs it was suspected 
that death might be due to some irritant poison, but the microscopic examination of a 
lung tissue showed that déath ‘was due to lung apoplexy and the Chemical Examiner 
did not find any poison in the viscera. 


r ( 


Hyperzemia caused by disease is uniformly spread over the whole 
surface, and not in patches ; besides the ridges of the mucous membrane are 
more likely to be involved in poisoning than in disease. Redness produced 
by post-mortem hypostasis is limited to the posterior wall, the most depen- 
dent part. In this case there is no thickening of the mucous membrane nor 
is thére any glairy mucus on its surface. coe 


It is right to bear in mind that redness caused by poisoning is... 
altered by putrefaction, but it is difficult to give the exact time. -whe 
a change occurs. It generally depends upon the nature of the poison<an 
degree of decomposition. In a case of arsenical poisoning redaes 
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gastric mucous membrane was perceptible nineteen months after interment,’ 
and in the other case the hyperemic condition of the stomach and intestines 
was evident when the body was exhumed after twenty-one months’ burial.’ 


2. Softening.—Softening of the mucous membrane of the stomach, espe- 
cially at its cardiac end and greater curvature, Is usually caused by the 
action of corrosive poisons, chiefly alkaline corrosives. It is also observed 
in the mouth, throat and cesophagus. But when caused by disease it is con- 
fined to the stomach alone and is commonly found at its cardiac end. 


Some corrosive poisons, such as carbolic acid, produce hardening and 
shrinking of the mucous membrane instead of softening. 


Softening caused by putrefaction commences at the most dependent 
parts and affects all the coats of the stomach without the detachment of its 
mucosa and the softened patch is not surrounded by an inflamed area as is 
the case in corrosive poisoning. 


8. Ulceration—Ulceration caused by corrosive or irritant poisons is 
generally found at the greater curvature of the stomach, and presents the 
appearance of an erosion with thin, friable margins and surrounded by the 
softened mucosa due to intense inflammation. An idiopathic gastric ulcer 
is situated frequently on the lesser curvature with sharply defined, but 
thickened and indurated edges. The mucous membrane is commonly red- 
dened only in the neighbourhood of the ulcer ; while the redness is generally 
diffused over other parts of the stomach and extends upto the duodenum 
and small intestine when the ulcer is due to a corrosive or irritant poison. 


4. Perforation.—Perforation of the wall of the stomach or small intestine 
resulting from corrosive poisoning is rare, though it may be met with in 
cases of sulphurie-acid poisoning. Perforation caused by poisoning must be 
distinguished from one caused by disease or by the post-mortem action of 
the gastric juice. 

In a perforation caused by poisoning the aperture is large, the edges are 
ragged and irregular and the coats are easily lacerated. The tissues round 
the margins are distintegrated beyond the edges of the aperture. The 
stomach in such a case is charred owing to the severe corrosive action. 


-~ -If a perforation has been the result of a chronic ulcer due to disease, the 
aperture is commonly oval or rounded, the margins are more or less 
punched out, and the stomach does not show the signs of charring but it 
shows chronic adhesions to the neighbouring organs. Very rarely, perfora- 
tion may follow an ulcer caused by irritant poisoning, when its appearance 
will be similar to that produced by the idiopathic ulcer. 

In a perforation produced after death by auto-digestion of the stomach 
by the gastric juice the aperture is d irregular with rough and 
pulpy edges; there is no inflammation or ‘charri 
‘surrounding mucous membrane is often softened and gelatinous. 








B. CHEMICAL ANALYSIS 


The most important proof of poisoning is the detection of poison in the 
excreta (vomit, urine, etc.) during life, and in the contents of the stomach 
and bowels, and in the tissues of the body after death. The finding of poison 
in food, medicime er any other suspected substance is corroborative, but not 
conclusive proof; for the poison may have been added to any of these sub- 
stances just to substantiate a false charge against an enemy..’ In cases of 
feigned poisoning it is advisable to elicit from the patient the poison he 
suspects to have been administered to him, so as to note if ‘the syimptox 


L ef 









= al 


7. "Eaylor, On Poisons, Ba: Pe: 
8. Ibid., Reg. v. Bacon, Lincol 






CHEMICAL ANALYSIS 443 


complained of are referable to the same poison. The medical practitioner 
should also preserve for chemical analysis only the portions of the vomit, 
urine and feces ejected in his presence. 


When poison has been detected in the stomach contents, the defence 
pleader may argue that it may have been introduced after death, or the 
contents may have been preserved in an unclean vessel. But these argu- 
ments are quite futile and worthless, if the poison has also been detected in 
one or more of the solid viscera, such as the liver, spleen, kidneys, etc., and 
if clean china plates and glass bottles, free from contamination, have been 
used for examining and preserving the stomach and other viscera. 


It is not necessary to lay any stress on the amount of poison actually 
recovered except in those cases where it is alleged that the poison may 
have been administered as a medicine, that it may have been present owing 
to the deceased being habituated to its use, that it may have been a natural 
constituent of the body or a normal constituent of some article of food, or 
that it may have been produced in the body during the process of decom- 
position, e.g. leucomaines and ptomaines. 


It is quite possible that a person may die from the effects of a poison, 
and yet none may be found in the body after death, if the whole of the 
poison has disappeared from the lungs by evaporation, or has been removed 
from the stomach and intestines by vomiting and purging, and after absorp- 
tion has been eliminated from the system by the kidneys and other channels. 
Certain vegetable poisons may not be detected in the viscera, as they have 
no reliable tests, while some organic poisons, especially the alkaloids and 
glucosides, may, by oxidation during life or by putrefaction after death, be 
spilt up into other substances which have no characteristic reactions suffi- 
cient for their identification. . 


I have seen cases in which there were definite signs of death from 
poisoning although the Chemical Examiner failed to detect the poison in the 
viscera preserved for chemical analysis. In his annual report for the year 
1939, the Chemical Analyser of Bombay also mentions that of the cases in 
which medical officers gave definite opinions that death was due to poisoning, 
poison was detected in 84.6 per cent cases, while in his annual report for the 
same year, the Chemical Examiner of the United Provinces states that he 
could detect poison in 80.6 per cent cases. It has, therefore, been wisely 
held by Christison that, in cases where a poison has not been detected on 
chemical analysis, the judge, in deciding a charge of poisoning, should weigh 
in evidence the symptoms, post-mortem appearances and moral evidence.’ 


Examination of the Viscera and their’ Contents——A medical officer who 
has no experience of chemical analysis should never undertake the analysis, 
nor should he ever make any guess from the nature of the stomach contents, 
etc.; but after obtaining necessary orders from the District Magistrate he 
should forward the viscera to the Chemical Examiner for analysis. The 
Magistrate conducting the proceedings should furnish the Chemical Exa- 
miner with a copy of the-medical-.officer’s post-mortem report and with every 
fact and detail either from deponents or from the police investigation, which 
may indicate the direction in which analytical inquiry may yield a positive 
result.® 


The Chemical Examiner has got the most responsible work, as his 
findings are final, because he is not, as a rule, liable to cross- 
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The Chemical-Examiner or his-assistant who receives the articles for 
analysis from medical officers first verifies the seals, and compares the labels 
with the invoice list of the materials sent, and then opens the bottles, etc. 
He then places the contents in separate shallow porcelain basins after weigh- 
ing and measuring them according to the nature of the material. 


A careful inspection of the contents of the stomach and its mucous 
membrane is now made both with the naked eye and with a hand-magnifying 
lens, making a note of the colour and reaction of the contents. Any foreign 
substances, such as particles of undissolved poisons and fragments of seeds, 
leaves, roots, etc. of poisonous plants, are next picked up and examined on 
a slide under the microscope. The inner wall of the stomach is then washed 
with distilled water, and the washings added to the contents. A little of the 
stomach contents may be taken on a slide, rubbed up with a drop or two of 
glycerin, and when examined under the microscope, may show fragments of 
dhatura seeds or bhang leaves. 


-- For chemical analysis the contents of the stomach are diluted with water, 
and the solid viscera are finely chopped up and macerated in water. If the 
Chemical Examiner has any clue or indication of the nature of the poison, 
he begins by searching for it. If not, he usually divides the mixture into 
three parts for the examination of volatile, vegetable and metallic poisons. 


1. Volatile Poisons.—Volatile poisons, such as alcohol, ether, hydro- 
eyanic acid, benzene, nitro-benzene, aniline, carbolic acid, bromine, iodine and 
phosphorus, are separated by distilling the first portion of the mixture 
acidulated with tartaric acid, but to separate ammonia, nicotine and volatile 
bases the mixture has to be rendered alkaline by the addition of magnesia. 
The distillate is then examined for the presence of these poisons by applying 
distinctive tests for each. 


2. Vegetable Poisons.—The detection of vegetable poisons depends on 
the isolation of their alkaloids and glucosides from the stomach contents or 
organs of the body and the suspected articles of food, and their identification 
by the application of chemical and physiological: tests. 


These alkaloids may be grouped under three heads: (1) those derived 
from pyridine, e.g. atropine, coniine, (2) those derived from quinoline, e.g. 
cinchonine, narcotine, and (3) substituted amines and amides. Most of the 
vegetable alkaloids belong to the first two groups. They are mostly solid, 
¢rystalline and colourless, éxcept a few such as coniine, nicotine and pilo- 
carpine, which are liquid. They are insoluble in water, but soluble in ether, 
while with acids they form’ salts, which dissolve in water, but not in ether. 
This fact of solubility is made use of in separating them from organic 
mixtures for which the following processes are adopted :— 


A. Stas-Otto Process as modified by AutenriethThe second part of 
the original mixture is put in a glass flask, acidulated with the addition of 
twenty to thirty drops of ten per cent of tartaric acid and. digested with two 
to three times its weight of absolute alcohol. The mixture is heated for a 
period of ten to fifteeri minutes-on a water bath with a‘ reflux condenser 
attached. It is then cooled and filtered to remove fat. The residue is then 
extracted with alcohol. The filtrates are combined, evaporated in a shallow 
porcelain dish to a thin syrupy consistence and mixed with 100 cc. of water. . 
An abundant precipitate of fat and resinous matter is removed by filtration.’ 
The filtrate is then evaporated to a thick syrupy consistence and extracted 
again with absolute alechol. The alcoholic extract is evaporated and the 
residue is dissolved in 50 ec. of water.. The solution now contains alkaloidal 
tartrates and may. be extracted with. the. undermentioned -: immiscible 
solvents :— , Les tons 


b 
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(a) The acid solution is extracted with ether and on separation of ether 
and evaporation the residue will contain such substances as caffeine, acetani- 
lide, phenacetin, antipyrin, salicylic acid, veronal, picric acid, colchicine, 
mercuric cyanide and narcotine. 


(6) The acid aqueous residue from the above is treated with sodium 
hydroxide solution to render it strongly alkaline and is again extracted with 
ether. On separating and evaporating the extract most of the alkaloids 
except morphine, apomorphine and narceine are obtained. If small globules 


with a strong odour are visible, an attempt should be made to search for 
coniine and nicotine. 


(c) Ammonium chloride is added to the remaining alkaline residue 


which, when extracted with ether, will yield apomorphine and traces of 
morphine. 

(d) Extraction of the ammoniacal solution with hot chloroform will 
remove morphine, narceine, colchicine, caffeine, antipyrin and traces of 
others.?° LO . - 

Several important modifications of the Stas-Otto process depending 
upon the use of absorption and chromatographic methods and upon the use 
of other solvents, such as trichloracetic acid, acetone, saturated ammonium 
sulphate solution, tannin in glycerin, ete. in -place of absolute alcohol have 


been devised, but these discoveries are still in the experimental stage and 
need not be discussed here. 


‘B. Dragendorff’s Process as modified by Haines.—This is specially 
intended for the separation of alkaloids, glucosides and vegetable principles 
from each other, when the Chemical Examiner has no idea as to the type of 
vegetable poison used. It! consists in dissolving about 100 grammes of the 
mixture containing the suspected material in three times its volume of 50 
per cent alcohol in a distilling flask of a capacity of 500 cc. to which a reflux 
condenser is attached. The solution is acidified by adding a small quantity 
of acetic or tartaric acid and is digested on a water bath to a tempera- 
turé not exceeding 50°C. for an hour or two. The mixture is allowed to 
cool and filtered. The solid material on the filter is washed thoroughly with 
dilute alcohol, and the washings are added to the rest. of the filtrate. The 
residue is again acidulated and extracted. This process is repeated a third 
time to ensure complete extraction. The various filtrates and washings are 
combined in a large evaporating dish, are heated on a water bath and are 
evaporated at a moderate temperature not exceeding 60°C. to the consist- 
ence of a syrup, and, while it is still warm, three or four volumes of 90 
per cent alcohol are added slowly while stirring it. The mixture is allowed 
to stand in a warm place with frequent agitation for at least an hour and is 
thert filtered. The insoluble residue on the filter is extracted several times 
with slightly acidulated absolute alcohol. The filtrates and washings, thus 
collécted, aré combinéd, evaporated to a syrupy consistence, and the process 
is repeated using absolute alcohol as an extracting fluid in order to free the 
solution of all coagulable material. The final filtrate and washings are 
evaporated to a syrupy consistence, which, when cold, is mixed with two or 
three’volumes of water acidulated with a few drops of sulphuric acid. The 
precipitate which is formed is filtered and washed with water. The result- 
ing acid filtrate and -washings are collected, are placed in a separating funnel 
and are shaken out successively with the following immiscible solvents to 

, extract the undermentioned substances :—_ 


™ * 


IIIT RC enema a eee cena 
10. Autenrieth, Laboratory Manual for the. Detection of Poisons and Powerful Drugs, 
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1. Petroleum ether to extract picric acid, salicylic acid, benzoic acid, 
camphor, ethereal oils, capsicin, piperine and the esters of salicylic and 
benzoic acids with guaiacol, naphthol and cresol. 


2 Benzene to extract caffeine, veratrine, hydrastine, piperine, cantha- 
ridin, santonin, colocynthin, digitalin, absinthin, elaterin and resorcin. 

8 Chloroform to extract theobromine, colchicine, papaverine, narceine, 
hydrastine, cinchonine, cinchonidine, jervine, acetanilide, picrotoxin, gelsemic 
acid, helleborin, etc. 

The acid solution is now shaken up with petroleum ether to remove 
traces of chloroform. It is then rendered slightly alkaline by the cautious 
addition of ammonia, and the following solvents are added successively to 
separate the undermentioned substances :— 

1. Petroleum ether to dissolve out volatile alkaloids and aniline, as also 
strychnine, brucine, coniine, nicotine, lobeline, quinine, veratrine, pyridine, 
aconitine, gelsemine, etc. 

2 Benzene to dissolve out strychnine, brucine, cocaine, atropine, 
hyoscyamine, hyoscine, veratrine, codeine, narcotine, thebaine, apomorphine, 
physostigmine, etc. . 

3. Chloroform to dissolve out berberine, cinchonine, narceine, papa- 
verine, and traces of morphine. 

4. Amyl alcohol to dissolve out morphine, solanine, salicin and traces 
of saponin, narceine, etc., that may have been still left in the alkaline 
solution. 

5 The remaining portion of the alkaline solution is evaporated to 
dryness with the addition of powdered glass and the residue is extracted 
with chloroform, when curarine will separate out. 


In order to obtain quicker and better results Webster recommends the 
use of a perforator instead of shaking out with the immiscible solvents. The 
solvent is automatically and continuously carried through the aqueous liquid 
contained in the perforator,. which is of two forms—one to be used. with 
liquids, such as ether, which are lighter than water, and another to be 
employed with liquids, such as chloroform, which are heavier than water. 


General Tests for Alkaloids—1. Wagner's Reagent.—lodine dissolved in 
a solution of iodide of potassium gives a reddish-brown precipitate, if added 
to most alkaloids. 


2. Mayer's Reagent.—Biniodide of mercury gives a_yellowish-white 
crystalline précipitate with an acid solution of most alkaloids. Biniodide of 
mercury is prépared by adding a solution of iodide of potassium to one of 
mercuric chloride, when a scarlet precipitate is formed, which is just dis- 


‘solved by a further addition of either of the two. " 


3. Sonnenschein’s Reagent—Phosphomolybdic acid gives a yellow 

amorphous precipitate with most alkaloids. 
xe sScheibler's Reagent.—Phosphotungstic acid has the same reaction 

as No. 3. 

5. Platinie Chloride-—A solution of platinie chloride gives a brown 
precipitate with alkaloids. , 

6. Tannin, Picrie Acid or Mercuric Chloride—Each of these, when - 
added to alkaloids, précipitates them, | 

Metallic Poisons—Two. methods, . viz. wet and dry,. are employed. for 
extracting metallic. poisons from organic“mixtures. ee 


12. ‘Ralph W. Webster, Legal Med. and Tocicology, 1980; p. 346. 
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Wet Method.—This consists in oxidizing the organic matter by thoroughly 
wetting in a Kjeldahl flask about 25 grammes ot the third portion of the 
original mixture with about 15 cc. of dilute nitric acid possessing a specific 
gravity of 1.25 or containing 40 per cent by weight of nitric acid and heating 
the flask for a few minutes. It is cooled and about 20 cc. of concentrated 
sulphuric acid are added. The mixture is again heated and concentrated 
nitric acid is dropped in from a specially prepared dropping funnel at the 
rate of 10 to 15 drops a minute till the occurrence of complete oxidation 
which is indicated by the absence of charring on further heating without the 
addition of nitric acid. The atmosphere in the flask must at no time be free 
from red fumes. When all the organic matter is destroyed, the addition of 
nitric acid is stopped, and the heating is carried on till the red fumes are no 
longer seen. After cooling, 40 cc. of water and 25 cc. of a saturated solution 
of chemically pure ammonium oxalate are added and the whole mixture. is 
boiled and reduced to a small bulk by the decomposition of excess of 
sulphuric acid as indicated by white fumes of sulphur trioxide. The solution 
is then ready for estimation of metals, such as lead, arsenic, copper, zinc, 
manganese, etc. which may be tested by the grouping reagents and confir- 
matory tests. 


Dry Method.—The organic matter in the mixture is destroyed by heat 
so as to incinerate it completely. To the ashes thus obtained add strong 
nitric acid. The excess of the free acid should be removed by heat, and the 
nitrate should be dissolved in water and tested in the usual way. If the 
mixture is strongly acid in reaction, caustic potash may be added to 
neutralize it. 


C. EXPERIMENTS ON ANIMALS 


Domestic animals may be fed with the suspected food, or with the poison 
after it is separated from the viscera and the symptoms exhibited by them 
should be noted. However, the evidence derived in this manner cannot be 
relied on in all cases, as some symptoms, such as vomiting, etc. may be pro- 
duced without any poison, and some animals may not be affected even by 
poisons. For example, rabbits are insusceptible to the leaves of belladonna, 
hyoscyamus and stramonium ; so are pigeons to opium. But the cat and the 


dog are affected b isons almost in same way as man. 
D. MORAL AND CIRCUMSTANTIAL EVIDENCE 


In a case of criminal poisoning the fact whether: the accused was the 
person who administered the poison can be proved only from moral and 
circumstantial evidence. This is furnished by common witnesses, who testify 
to the recent purchase of the poison by the accused, etc. The medical 
witness should not hazard an opmion on moral and circumstantial proof. 
He should certify to the cause of death from medical facts only. He should 
not, however, omit to note the surroundings of the patient, and the nervous- 
ness and anxiety of the relatives or some other persons regarding the haste 
_with which they want the body to be of by burial or cremation. 


THE DUTY OF A MEDICAL PRACITFIONER IN A CASE OF 
SUSPECTED POISONING 


A medical practitioner must be very cautious in giving his opinion about 
poisoning. On mere suspicion he should never give a verbal or. written: 
opinion lest he be the victim of an action for damages broyght.a gainst, bi 
In 2 suspicious case of acute p olSomire the medical practitione: : aa Si : 


‘13. Ramberg, Analyst, Vol.-50,:p. 3. °- °°) 
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find out the nature of the suspected poison so that he can at once administer 
the appropriate treatment and_save the patient’s life. In a case where he 
suspects slow poisoning by the administration of small doses at varying 
intervals he should make a very careful note of all the symptoms exhibited 
by the patient. He should also collect the vomited matter and twenty-four 
hours’ urine, if possible, and get them analysed for the presence of poison, 
It is always advisable to call in one or two brother-practitioners in consulta- 
tion and to have the patient removed to hospital where the doctor in charge 
should be informed of the suspicion, so that he would not allow anyone 
except the hospital nurses to administer medicine and nourishment. If the 
patient cannot be removed to hospital and if he can afford the expenses, the 
employment of two trained and trustworthy nurses to take charge of the 
patient in his house and also of the preparation and administration of his 
tood and medicine for day and night will be a safeguard against further 
administration of poison. If that arrangement is not possible, the only alter- 
native left for the medical practitioner is to take some near relative or 
friend in his confidence and inform him of his suspicion. The patient may 
also he warned against the danger, if he happens to be an adult and in full 
possession of his senses. — 


In every case of suspected poisoning a medical practitioner, whether in - 
private practice or in Government service, must preserve the vomited 
matter or stomach wash and samples of urine and faeces passed in his pre- 
sence and likely to contain poison and suspected articles of food, drink or 
medicine in separate wide-mouthed glass. bottles or jars with tightly fitting 
glass stoppers. These bottles or jars should be properly labelled with the 
name of the patient, the material preserved and the date of the examination, 
and should be kept under lock and key in his own custody till required for 
transmission to the Chemical Examiner for chemical analysis. A medical 
practitioner must also preserve any other evidence of the suspected poison- 
ing, ‘e.g. a bottle, cup or tumbler in which the poison is suspected to have 
been mixed before administration, a mortar and pestle with which the 
poison must have been powdered, or a piece of paper used for dispensing 
and wrapping the poison. If he fails in his duty in this connection, he may 
render himself liable to be charged with causing the disappearance of . 
evidence under seetion 201, LP.C. (vide Appendix IV). It must, however, 
be proved that a-medical practitioner did it with the intention of screening 
the accused; otherwise it is merely an error of judgment for which he 
cannot be held responsible. +- . .- |. - feo Ne see en 


: If a medical practitioner in private practicé is coriviheed that.the patient 
upon whom he is attending is suffering from homicidal poisoning, he is | 





tioner is not. beund to. supply information of his. own.accord ‘te ithe. police. or 


ee 


magistrate, if he is sure that his patient is suffering from suicidal poisoning, ° 
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he gives false information, he is liable to be charged with the offence of 
giving false information under section 193, Indian Penal Code. To avoid 
these difficulties the Inspector-General of Police, Bengal, suggests that every 
case of suspected poisoning should be treated as homicidal and the question 
of suicide must be decided by the police after investigation.* A medical 
officer in charge of a government (public) hospital is required to report to 


the police all cases of suspected poisoning, whether accidental, suicidal or 
homicidal, admitted into his hospital. 


If a case of suspected poisoning proves fatal, a medical practitioner 
should never grant a death certificate, but must communicate the fact of the 
death to the nearest police-officer for necessary investigation. 


TREATMENT IN CASES OF POISONING 


A medical practitioner should always have an emergency case ready for 


cases of poisoning, so that he may be able to adopt immediate treatment 
without loss of time. 


The treatment should be based on the following principles :— 
1. Removal of unabsorbed poison from the body. 
2. Use of antidotes. 
3. Elimination of poison absorbed into the system. 
4. Treatment of general symptoms. 


1. Removal of Unabsorbed Poison—If the poison is inhaled as a-gas, 
the patient must be removed into the fresh air, and must be made to inhale 
oxygen by means of a mask similar to one used for the administration of 
Jaughing gas. Mixtures of oxygen and carbon dioxide should not be 
administered in the resuscitation of subjects requiring and receiving arti- 
ficial respirations.?” 


If the poison is introduced subcutaneously into a limb from a bite or an 
injection, a ligature should immediately be applied tightly above the wound, 
which should then be sucked to remove the poison, provided there is no 
abrasion or ulcer in.the mouth. The wound may also be excised and the 
poison neutralized by a suitable chemical substance. H must be remem- 
beréd ‘that the ligature must be loosened every ten or fifteen minutes for 
two.to three seconds to prevent the formation of gangrene. 


If the poison is applied to the skin or a wound, or is inserted into the 
vagina, rectum er.uhinary bladder, it should be removed by thorough lavage 
of the affected parts: copious amounts of water or should be neutralized 
by a specific chemical: solvent. . 

If the poison is swallowed, it. should be removed by washing out the 
stomach with a stomach tube, An ordinary rubber tube of about half an 
inch in diameter and, about, five feet in Iength with a glass funnel attached 
at one end will, serve | ose of a stomach tube. A mark should':be 
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made at a distance ’'c ; from the blunt end (stomach end). The 
tube should be waitiied & With olive or sweet oil, or some 
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funnel is almost empty the tube below it should be compressed between the 
finger and thumb and lowered below the level of the stomach. On removing 
the pressure the contents of the stomach which will run out of the funnel 
owing to the tube acting as a syphon should be received in a perfectly clean 
bowl or bucket. This process should be repeated until a clear, odourless 
fluid comes out. <A part or all of the material ejected by the first washing 
of the stomach must always be preserved for chemical analysis. Instead of 
warm water, it is preferable to use a solution of a suitable antidote, such as 
a solution of potassium permanganate in poisoning by opium, dhatura and 
other oxidizable substances. If the stomach contains large pieces of food 
or poison, it may be necessary to produce vomiting by an emetic before using 
the tube in order to prevent the blocking of the narrow opening at its blunt 
end. In such an event it is also advisable to enlarge the opening with a pair 
of scissors. 


It is advisable to remove dentures and to use a mouth gag in those cases 
where it is difficult to keep the mouth open for the passage of the tube. 


A stomach wash out on a comatose or unconscious patient, whose cough 
reflex is absent, may be fraught with danger, as the stomach contents which 
are regurgitated around the tube may flow into the trachea and cause either 
immediate suffocation or later broncho-pneumonia. As a safeguard against 
such an accident it is necessary that the mouth and pharynx should be lower 
than the larynx. This is usually achieved by placing the patient on a bed in 
the prone position with the head projecting over its end and supported by 
an assistant. In hospital the patient should be taken to the operating theatre 
and placed in the high Trendelenburg position. In this position the gravita- 
tion of fluid from the mouth into the trachea is impossible.18 


‘ The stomach tube should never be used in cases of poisoning by corro- 
sives except carbolic acid, as there is danger of causing perforation of the 
cesophagus or stomach owing to the sdftening and ulceration produced by 
them. In cases of irritant poisoning the stomach tube should be passed with 
caution. 


When the stomach tube is not available, or when a patient is conscious, 
and does not wish to have it passed into thé stomach, free emesis should be 
produced by tickling the fauces with a finger,.a feather, or a leafy twig of a 
tree. The vomited matter must be preserved for chemical analysis. The 
following emetics may also be administered :— 


1. Copious draughts of warm water. Oo 

2, A table-spoonful of ground mustard or two table-spoonfuls of com- 
mon salt in half a pint of warm water. s 

3. Half a drachm of sulphate of zinc in a tumblerful of warm water; 
to be repeated in a quarter of an hour, if necessary. 

4. Twenty to thirty grains of ipecacuanha powder, or two to 
drachms of ipecacuanha wine. In the case of a child syrup of ipecacua 
from half a tea-spconful to two tea-spoonfuls, according to the. age, i 
preferred, as it is easyéf administration. ~ : ' oa 
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2. Use of Antidotes.—Antidotes are remedies which counteract the 
effects of poisons. They are divided into mechanical, chemical, and physio- 
logical. 


Mechanical antidotes are those which render poisons inert by mechanical 
action. For instance, finely powdered charcoal acts mechanically by 
absorbing and retaining within its pores organic and also, to a less degree, 
mineral poisons. Fats, oils and egg albumen prevent the action of the 
poison by forming a coating on the mucous membrane of the stomach. 
Bulky food acts as a mechanical antidote to glass, as it prevents its action by 
imprisoning its particles within its meshes. 


Chemical antidotes are those which counteract the actions of poisons by 
forming harmless or insoluble compounds when brought into contact with 
them. The examples are acids for alkalies, alkaline carbonates and mag- 
nesia for mineral acids, lime for oxalic acid, sodium sulphate for lead and 
tannin and albumin for alkaloids. It must be remembered that only those 
substances should be selected as chemical antidotes which are by themselves’ 
almost harmless, so that if an excess is given they will not produce any ill- 
effects. Thus, vinegar or lemon-juice should be used as an antidote to a 
caustic alkali, but not a mineral acid, such as hydrochloric or sulphuric acid. 
which, if given in excess, might prove as harmful as the original poison. 


From his experiments on animals Jona has proved that the administra- 
tion of adrenaline delays the absorption of rapidly acting poisons, such as 
cyanides, strychnine and aconite, by its constricting action on the vessels of 
the gastric mucosa.?? 


A very important chemical antidote is potassium permanganate owing to 
its oxidizing properties. A solution of potassium permanganate in the pro- 
portion of 10 to 15 grains in the pint is commonly used in opium poisoning, 
but should be used in poisoning by oxidizable substances, such as phospho] 
rus, hydrocyanic acid, cynides, barbituric acid and its derivatives, morphine 
atropine and other alkaloids. The patient should drink as much as he can 
of it both before and after vomiting or it should be introduced by means of 
the stomach tube when the patient is unconscious. If this remedy is used, 
the magistrate should be informed of the fact as its use greatly decreases 
the chance of detection by the Chemical Examiner. This, however, should 
not deter the medical man from using the drug, as his duty is to save life. 
If in doing so he destroys evidence that might be useful to the police, that 
is sad for the police, but is no concern of the doctor. If without harming 
the patient he can obtain material -ef-evidential value, then by all means he 
should do so but not otherwise. Hence, before trying the permanganate, he 
may wash out the stomach with water and preserve this washing for the 
Chemical Examiner, if it is possible to do so without causing the patient to, 


# 


undergo any extra risk. 


If potassium permanganate is not available, a solution of tincture iodine 
in a dose of 15 drops to half a glass of warm water may be used to wash out 
the stomach, as it precipitates most alkaloids. ar 


The following formula is a useful chemical antidote which is recom- 
mended in cases where the nature of poison swakdwed is not definitely 
known, or in cases where it is suspécted that a combination of two or more 
poisonous substances had been taken :— - | 
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‘These drugs are mixed together, and. the mixture is administered in the 
doses of a tea-spoonful stirred up in a tumblerful of water, to be repeated 
frequently. Charcoal has the property of absorbing alkaloids, one gram will 


absorb over 500 mg. of strychnine. Tannic_acid precipitates alkaloids, 
glucosides and many of the metals. esia neutralizes acids, and is used 


as an antidote to arsenic, if hydrated férric oxide is not at hand. 


Physiological antidotes or antagonists are those which act on the tissues 
of the body and produce symptoms exactly opposite to those caused by the 
poison acting on the same tissues. Thus, a perfect physiological antidote is 
one which exactly counteracts each evil effect produced by the poison but 
most of the known antidotes are only partial in their action, and when 
pushed to their physiological action are liable to prove dangerous to life. 
Atropine is an example which, though it is regarded and used as a physio- 
logical antidote of morphine, is liable to cause death by paralysing the motor 
and sensory nerves just like morphine. Hence caution must be observed 
while using it. Atropine and physostigmine are two real physiological 
antagonists, as both of them affect nerve-endings and produce opposite 
effects. Atropine paralyses the vagus nerve-endings, accelerating the heart’s 
action, while physostigmine stimulates these nerve-endings, producing slow- 
ing of the heart. Atropine dilates the pupil by paralysing the third 
nerve-endings, while physostigmine contracts the pupil by directly stimulat- 
ing the terminals of the third nerve. Atropine diminishes glandular 
secretion by paralysing the secretory nerve-endings in the body, while 
physostigmine increases glandular secretion by stimulating the secretory 
nerve terminals. Atropine stimulates the central nervous system, while 
physostigmine depresses it. 


Atropine and pilocarpine, strychnine and bromides with chloral hyd: 
digitalis and aconite, and chloroform and amy] nitrite are the other exsiamsh 
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A chemical compound, known as B.A.L. (British Anti-Lewisite or 2 t a 


dimercaptopropanol) is used as a physiological antidote in poisoning by 


arsenic. It acts on the tissue cells of the body, and dislodges the arsenic 
from its combination with the sulphhydryl radicles in the tissue enzyme: 
and carries it to the tissue fluids, particularly the plasma, and thence to ° 
,urine, Excretion of arsenic in the urine is greatly increased after thee 
administration of BA.L. A dose of 2 ml. of a solution containing 10 per cent 
B.A.L. and 20 per cent benzyl benzoate in arachis oil is injected imtraming: 
cularly into the thigh or gluteal region at four-hourly intervals for.the'# 
two days, and then twice a day for ten days or till recovery. It & also be 
ficial in poisoning by mercury, gold and other heavy metals. The treatin 
must be started as early as possible, if it is to be effective. It is net:4 
used in cases where the liver is damaged. Fit 

3. Elimination ef Absorbed Poison:—The poison which has 
absorbed into the system should be eliminated by the natisal: emir 
not contra-indicated) . | OS ees 
_ 4, Treatment of General Symptoms.—Pain in ithe stomach due te’i 
irritation of the gastric mucous membrane should be'telieved by thé’a 
odynes and ‘§ ar 
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Water containing 40 grains of sodium chloride to the pint and sweetened 
with glucose should be given irequently by the mouth, if there is dehydration 
owing to intense vomiting or diarrhoea, If water cannot be retained by the 
mouth, an enema of two pints of warm normal saline should he administered, 
In severe cases It Js advisable to administer intravenously normal saline 
pattipularly by the drip method. It also dilutes the poison in the blood, and 
promotes its elimination from the system, especially by the kidneys, 


Respiratory failure should be treated by intravenous or hypodermic 
injection of nikethamide (coraniine), the hypodennic injection of atropine or 
strychnine, by artificial respiration and by the inhalation of oxygen. 


Coma should he treated by the hypodemnic injection of 2 grain. of 
strychnine, by the intravenous or intramuscular injection of 5 to 15 cc, of a 
25 per cent solution of nikethamide (coramine) and by lumbar puncture 
In a case where coma is prolonged, an intravenous injection of normal saline 
may be administered continuously by the drip method, 


Convulsions should be controlled by chloroform or by a drug belonging 
to the barbituric acid group. 


Appropriate treatment will be necessary for remote effects of poisons 
such as wleration or contracting cicatrices after corrosive poisoning and 
neuritis after chronic arsenic poisoning. 


CHAPTER XXII 
: CORROSIVE POISONS 


I. MINERAL ACIDS 


Mineral acids have a local chemical action of corroding and destroying 
the tissues they come into contact with, and may produce fatal consequences, 
if extensive. They have no remote effects on the system. 


They act as irritants, when slightly diluted, but as stimulants, when well 
diluted and given in the pharmacopceial doses. 


General Symptoms.—The symptoms supervene in the act of swallowing 
the concentrated acid or immediately after taking it. There is intense-burn- 
ing pain in the mouth, throat, cesophagus, extending down to the stomach, 
The pain is attended with frothy eructations, retching and vomiting of a 
brownish or blackish matter containing blood, mucus and shreds of mucous 
membrane. The ejected matter has an intensely acid reaction, stains the 
clothes on which it falls, and effervesces when it comes into contact with the 
alkaline ground. Sometimes, when the quantity ingested is very large the 
whole surface of the stomach becomes corroded. In such a case no vomiting 
occurs, as the stomach is unable to expel its contents. 


Thirst is intense, but it cannot be appeased owing to great pain and 
difficulty in swallowing, and each attempt to drink is followed by renewed 
retching and vomiting. 


The lips and angles of the mouth are shrivelled and excoriated with a 
continuous flow of saliva containing mucus, blood and detached pieces of the 
corroded mucous membrane, unless the acid has been poured down into the 
back of the throat by means of a spoon or tube. Sometimes, the mucous 
membrane becomes loose, and falls out of the mouth. 


The voice becomes hoarse and husky from the inflammation of the 
epiglottis and larynx, and articulation becomes painful and difficult. There 
is also difficulty in breathing. 


The bowels are constipated, though usually there is tenesmus. Rarely, 
there may be loose motions containing altered blood, and shreds of mucous 
membrane. The urine is scanty or suppressed. There may be difficulty 
and pain in micturition. 

The pupils are frequently dilated, the eyes looking wild and sunk. 


There is a general condition of collapse. The skin is cold and clammy, 
and the pulse is slow and feeble, but the mind remains clear till death.. 


Death occurs within a few hours from shock or from spasm or cedema 
of the glottis, and within twenty-four hours from collapse due to perforation. 
of the stomach and peritonitis. 


If death does not occur within twenty-four hours, reaction may set i, . 
when the pulse becomes full with a rise of temperature. The process of: 
separation of the sloughs and reparation will follow. Usually death eccurs 
towards the end of the first week from septic absorption, or it may occur 
after months or years from exhaustion and malnutrition owing to starvation 
resulting from cicatrization and stenosis of the cesophagus or pylorus, and 
incurable dyspepsia due to destruction of the coats of the stomach, © 


Treatment.—The ‘stomach tube or emetics must newer 
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plaster suspended in water, or eggwhite, should be administered without delay, 
and should be followed by demulcent drinks, such as barley water, linseed 
tea, etc. Later on Bismuth Subcarbonate in 30 grain doses may be given. 


The use of alkaline carbonates or bicarbonates should be avoided as far 
as possible, as they evolve carbon dioxide gas, which will increase distress, 
and may even cause perforation by suddenly distending the stomach. 


Intense thirst should be relieved by giving pieces of ice to suck, and 
pain should be relieved by hypodermic injections of morphine. Nutrient 
enemata should be given to keep up the strength of the patient. Excoria- 
tions on the surface must be treated as burns. Tracheotomy must be 
resorted to, if suffocation is threatened from an affection of the larynx. 


Post-mortem Appearances.—The conditions found after death depend 
upon the quantity and strength of the acid used, and the time that the patient 
survives after taking the acid. If death has occurred in a short time there 
will be signs of corrosion and destruction of the mouth, throat, cesophagus 
and stomach varying from a few localized patches to extensive destruction. 
There may be perforation of the stomach with the escape of its contents into 
the peritoneal cavity, and consequent destruction of the peritoneum and 
abdeminal organs. The tissues beyond the corroded area show the signs of 
inflammation. 


If the patient lived for some days, the signs of repair due to separation 
of the sloughs will Be evident, and the cicatrized tissue will be noticeable, if 
death did not occur for a very long time. 


The marks of corrosion may also be noticed on the skin and clothes. 


Medico-legal Points.—-Cases of poisoning by corrosive, mineral acids 
are rare in India, but are more frequent in Europe. They are rarely used 
for homicidal purposes though cases are sometimes met with in which 
corugsives are thrown on the face out of jealousy or in fits of rage. 
Accidental cases of swallowing acids in mistake for some harmless medicine 
do occur especially amongst children. Occasionally a cooly, while carrying 
a jar conaining some concentrated mineral acid, may accidentally fall down, 
and break the jar so as to spill the acid which may affect him, as also the 
passers-by. A few suicidal cases also occur. 


SULPHURIC ACID (OIL OF VITRIOL), H,SO, © 


Properties.—Pure sulphuric acid is a colourless, heavy, oily liquid, which 
emits no fumes, when exposed to the air. When mixed with water, it evolves 
much heat, and is reduced in volume. It chars and blackens the skin, cloth 
and any other organic matter. The portion of the cloth or paper which 
comes into contact with the acid is destroyed, leaving a reddish-brown stain 
which is usually’ moist. Similarly, the stain on wood is damp black owing 
to its charring effect. ~ - 


The sulphuric acid of commerce is usually brown or dark in colour, and 
often contains impurities, such as lead sulphate, arsenic, nitric acid and the 
lower oxides of nitrogen. A stronger form of the acid is known as Nord- 
hausen acid which is a brown, oily, fuming liquid and is represerited by the 
formula H.S,O,;. It is also called pyrosulphuric acid, and is used im ‘the 
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Sulphuric acid and its preparation, Acidum sulphuricum dilutum, <¢ jseus 
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‘Special Symptoms.—In addition to the general symptoms of corrosive 
poisoning, the following symptoms are observed :— 7 


’ 


The tongue is swollen, and is covered with a white coating, resembling 
‘soaked parchment, which subsequently becomes darker or brown in célour. 
It may become a corroded and shapeless mass, if the acid is highly concen- 
trated. The teeth are of a chalky-white colour, and are deprived of their 
polish. The lips“aré usually swollen and excoriated, and brown or even 
black streaks resulting from the action of the acid flowing from the mouth 
may be found extending from its angles to the sides of the chin and some- 
times to the front of the neck. Occasionally salivation has been observed 
on the second or third day. In rare cases delay has been caused in the 
appearance of the symptoms. 


Sulphate of indigo pro- 
duces almost the identical 
symptoms except that the 
mouth, vomited matter and 
urine are coloured blue. 


Fatal Dose—The danger- 
ous effects of sulphuric acid 
depend more upon its 
degree of concentration 
than upon the absolute 
quantity taken. It is quite 
possible for a few drops of 
concentrated sulphuric acid 
to produce death from suffo- 
cation by directly coming 
into contact with the glottis 
resulting in oedema. Half a 
tea-spoonful of concentrated 
sulphuric acid administered « 
by mistake for castor oil 
caused the death of a child, 
one year old. The smallest 
fatal dose for an adult is 
one drachm, though re- 
covery has followed four 
ounces of the strong acid. 
fede est suiphate a Fig. 160—Sulphuric Acid Poisoning: Stains on 
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hours. 


Fatal Period.—The average fatal period is from eighte ty- 
hours. The shortest recorded period is three-quarters of ‘an foun Pi the 
period may be prolonged for some weeks, months or even years, when death 
occurs from secondary causes or stricture of the cesophagus. In children 
death may ensue instantaneously “from suffocation due to the spasmodic 
closure of the glottis by the acid gétting into the larynx. 
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contents being a dark-brown and grumous liquid, consisting chiefly of mucus 
and altered blood. The mucous membrane may be of a dark-brown or 


black colour, and is often cor- 
rugated and detached in 
a aes ee a ae oe shreds or patches. The folds 
‘ij ae are large and deep from 
swelling, and are sometimes 
so softened as to tear even 
under gentle manipulaticn. 
On removing the mucous 
membrane the underlying 
coats of the stomach are red 
and intensely inflamed. The 
small intestine, especially the 
duodenum, may show patches 
of corrosion and inflamma- 
tion, if death has occurred 
after eighteen or twenty 
hours. Fatty changes are 
Fig. 161 Stomach is poisoned by observed in the liver and kid- 
Sulphuric Acid. neys. Coagulated blood is 

found in the blood vessels. 
In February 1927, F.. a Mahomedan male, aged 30 years, swallowed a quantity of 
a mixture of sulphuric and nitric acids after murdering his wife and child, and died 
in eighteen hours. At the post-mortem examination held five hours after death the 
tongue was found yellowish-brown and corroded, and the lips were also found corroded 
and yellowish-brown. ‘Yellowish-brown streaks were noted running from the middle 
of the lower lips down to the chin and to the right side of the front of the neck. Similar 
stains were found on the fingers of both the hands. The mucous membrane of the 
mouth and pharynx was detached in places and was yellowish-brown in colour. The 
cesophagus was corrugated, was deprived of its mucous membrane at several places and 
was yellowish~brown in colour. The stomach contained a pint of a brown grumous 
liquid, and was corroded and almost charred. The fundus was so much thinned that 
it gave way on removal from the abdominal cavity. The duodenum presented the same 
appearance as that of the stomach. The remaining portion of the small intestine con- 
tained a sanious dirty liquid, and was congested and inflamed with hemorrhagic patches, 


especially in its upper part. The large intestine was normal and contained fecal matter. 
The other viscera were normal. 


In his annual report for the year 1928, the Chemical Examiner, Punjab, 
reports the case of a young female child who was given some sulphuric acid 
by mistake, and died rapidly. The mucous membrane of the mouth and 
stomach was corroded and congested. The stomach was perforated at the 
greater curvature by a hole about the size of a four anna piece. 


Chemical Analysis—The acid is at first separated from the organic 


mixture by filtration or dialysis, and the the following tests are applied for 
its identification :— Z 










while the dilute acid chars a blot E 


aaate paper, especially when heated. 2. 
Barium. nitrate or chloride solution produces a white precipitate of barium 
sulphate, insoluble in boiling nitric or hydrochloric acid. The ; precipitate: Lis. 7 
collected, dried, mixed with an equal quantity of sodium carbonate and fused. 
on charcoal, The residue will produce a dark stain when a fragment of: iis /* 
placed on a silver coin.,and moistened, . 8. Heated wits, copper: 
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in a solution of iodic acid or potassium iodide. 4. On heating and evaporat- 
ing with veratrine on a porcelain dish, a crimson deposit is obtained. 
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Fig. 162.—Poisoning by a mixture of sulphuric and nitric acids: 
Stains on lips, right angle of mouth, chin and fingers due to 
corrosive action of these acids. 


Stains on Clothing.—The stained cloth should be soaked in alcohol and. 
the tests applied to the alcoholic solution. ie 


a) 
y 


Medico-Legal Points:—Sulphurie ‘acid is largely. used commercially iz 
several trades.. Hence. it*is easily obtainable and may be taken for suicidal 
p D 
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Owing to its acid taste and physical changes brought about in the food 
it is not possible to use it for homicidal purposes, unless the victim happens 
to be a child or an adult who is drunk or helpless. 





Fig. 163.—Stomach in poisoning by a mixture of 
sulphuric and nitric acids. 


A baby,! aged 6 months, died at Bhandara within five hours as a result of sulphurie 
acid being administered to her by the stepmother during the mother’s absence, in conse- 
quence of a quarrel between the two. The lining membrane of the mouth, pharynx, 
and cesophagus was dark-brown and corroded, and the stomach was blackish with a big 
perforation. An infant, 4 days old, died from the effects of sulphuric acid administered 
to it with a view probably to terminating its life, as the infant was a freak of nature 
and was imperfectly developed.2 A case? occurred at Ahmedabad where a man was 
caught by some persons and held by them while his wife poured some sulphuric acid 
into his mouth. He died on the third day. A case# is also recorded where a young man 
was taken by his friend to witness a hockey match. Feeling thirsty he asked his friend 
for a drink of water. On drinking the water he felt burning pain in his lips, tongue and 
vomited. The vomited matter was found to contain sulphuric acid. 


Accidental cases have occurred from its having been mistaken for 
glycerin, syrup or castor oil. 

On the llth February 1923, a Mahomedan woman, aged 25, swallowed about an 
ounce of commercial sulphuric acid by mistake for a dose of cough mixture, and imme- 
diately suffered from severe symptoms of acute poisoning and ultimately died after six 
months. 

Sulphuric acid has been administered internally as an abortifacient. 
The Chemical Examiner, Bengal, informed the author that in the year 1945 
a case occurred, where a woman died on the third day after she had been 
given the acid with intent to procure abortion. Sulphuric acid has also 
been injected into the vagina as an abortifacient and administered accident- 
ally as an enema. 


Sulphate of indigo is used much in dyeing, and may give vise to 
accidental poisoning. 


Vitriol Throwing (Vitriolage)—Malicious persons occasionally resort to 
strong sulphuric acid to disfigure the face or ruin the clothes by throwing a 
quantity of it at the hated person. The local effects of the acid are severe 
burning pain and corrosion of the tissues with the formation of brownish- 
black eschars which leave permanent scars. Death may occur from the 
severe burns inflicted on the skin. Blindness may result, if the eyes are 
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involved. A case® is recorded where two brothers went to the field of a 
third brother, and after beating him tied his hands and feet and poured 
sulphuric acid into his eyes, 
thus causing grievous hurt. 
They were sentenced to five 
years’ imprisonment by the 
Sessions Judge of Akalkot. 


The treatment consists in 
washing the parts immediately 
with plenty of water and soap 
or sodium or potassium bicar- 
bonate, and the burns should 
then be treated by applying 
magnesium oxide or carbonate 
in powder form or as a thick 
paste. The raw surface may 
afterwards be covered with 
tannic acid solution or jelly. 


If the eyes are involved, 
they should be washed at once 
with a large quantity of water, 
and should then be irrigated 
with a lotion containing 5 
grains of sodium bicarbonate 
to the ounce of water. A few 
drops of castor oil or olive oil 
should subsequently be drop- 
ped into them. 

The face, hands and other 
parts of the body may be 
burnt accidentally in chemical 
laboratories and in manufac- Fig. 164—Effects of sulphurie acid thrown over 
turing establishments, where the face and body. (From a photograph lent 
the acid is used. kindly by Dr. H. 8. Mehta.) 





NITRIC ACID (AQUA FORTIS, RED SPIRIT OF NITRE), HNO; ® 


Properties.—Pure nitric acid is a clear, colourless liquid, giving off , 
colourless fumes when exposed to the air and having a peculiar and choking | 
odour. It is a powerful oxidizing agent, and dissolves all the metals except 


gold and platinum. Commercial nitrie acid varies in colour from yellow to. 


deep red from the presence of lower oxides of nitrogen. Saturated with red 
oxides of nitrogen it is generally known as fuming nitric acid. The phi 


copeeial acid contains 70 per cent of nitric acid in water. The folloi#ing two _ 
non-official preparations are made from it -— co 


1. Acidum nitricum dilutum—It contains 10 per cent by weight of nitric acid... 


ie 






Dose, 5 to 20 minims. 


., ,2 Acidum nitro-hydrochloricum dilutum—lIt contains about 1.25 per cent by weigh 
of nitric acid and 13.5 per cent by weight of hydrochloric acid. Dose, 5 to 20 minims. - 


Special Symptoms.—The lips, tongue and mucous membrane of the © 
mouth are softened and white at frst, and later become intensely yellow 
from the formation of xanthoproteic acid. The teeth also become yellow, 
and the enamel is partially destroyed by the action of the acid. The skin _ 
and cloth which come-into direct contact with the acid: are coloured ‘yellow. 
These yellow stains turn to orange on the addition of siimoiia’ water... The 
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colour of blood contained in the vomited matter is yellowish-brown. Owing 
to the development of a larger quantity of gas by the direct action of the 
acid on organic matter in the stomach the abdomen is more distended and 
tender than in poisoning by sulphuric acid. Gaseous_eructations-are also 
more frequent and distressing with this acid. Lockjaw and insensibility are } 
known to have occurred as special symptoms. 


Inhalation of the fumes of nitric acid produces irritation of the eyes, 
lachrymation, burning in the throat, cough, feeling of constriction in the 
chest and dyspncea-and may cause death immediately from suffocation, or 
later from pulmonary cedema or pneumonia. 


Fatal Dose.——The smallest quantity on record is two drachms which 
killed a boy, aged 13 years; a similar dose killed an adult woman in 14 days. 
But a smaller quantity—even a drachm—would suffice to kill a child, and 
in certain conditions, an adult; for the fatal result depends on the extent of 
the mischief produced by its corrosive action on the throat, windpipe and 
stomach. Recovery has taken place after half an ounce or more. 


Fatal Period.—The average fatal period is from twelve to twenty-four 
hours. A Hindu silversmith took one ounce of the pure acid and died in 
ten hours. A goldsmith’s wife drank the concentrated acid with the inten- 
tion of committing suicide, and died after twenty days.’ The shortest 
recorded period in an adult is one hour and forty-five minutes and a few 
minutes in an infant. - 


Post-mortem Appearances.—The skin and the mucous membranes are 
corroded and yellow in colour, but the colour of the mucous membrane of 
the stomach is greenish, if bile is present. The stomach wall is soft, friable 
and ulcerated, but perforation is not so common as in sulphuric acid poison- 
ing. There may be corrosion of the duodenum. In his annual report for the — 
year 1929, the Chemical Analyser to the Government of Bombay reports a 
case of death by nitric acid poisoning, in which post-mortem examination 
showed that the lips and fingers were stained yellow and corroded. The 
alimentary canal from the lips to the duodenum was stained yellow and there 
was necrosis of the coats of the stomach with perforation. 


In death from inhalation of the nitric acid fumes the larynx, trachea and 
bronchial tubes are usually congested, and the lungs are sometimes oedema- 
tous or show effusion of blood. Inflammatory changes in ‘the lining 
membrane of the right auricle of the heart may be found in some cases.® 


Chemical Tests—1. If strong ferrous sulphate solution and sulphuric 
acid are added to a solution containing nitric acid, a brown ring is formed 
at the junction of the two fluids. . 


2. Nitric acid forms a blood-red” colour with a 1 per cent solution of 
brucine in strong sulphuric acid and a rich orange colour with morphine. 


3. When heated with strong sulphuric acid and copper foil, reddish- 
brown fumes of nitric oxide are given off, and the solution becomes green. 
If only a trace of nitric acid is present, the reddish-brown’ fumes may not be 
visible, but will be easily detected by starch-iodide paper which blue. 

4. Diphenylamine Test.—A solution of diphenylamine is prepared by 
dissolving 1 gm. of the substance in 5 ce. of 10 per cent sulphuric acid and 
100 ce. of water. A few drops of this solution are added to the suspe: 
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it reacts with other oxidizing substances, such as chlorates, chromates, 
permanganates, etc. 


5. If caustic potash or ammonia is added to a nitric acid stain on cloth 
the yellow colour changes to orange. The colour disappears, if caused by 
iodine, but no change occurs on a stain caused by bile. 


Medico-Legal Points.—Nitric acid is largely employed in the arts and 
manufactures. It is used for cleansing nickel ornaments and separating gold 
from other metals. It is also used in the preparation of gun cotton, nitro- 
glycerin, picric acid, sulphuric acid and colouring matters. 


Cases of poisoning by this acid are not very common. The cases that 
have been recorded are chiefly suicidal or accidental. The Punjab Chemical 
Examiner ® reports a case in which a young student in one of the Lahore 
Colleges finding that he had failed in one of the subjects shut himself in his 
room, and committed suicide by taking nitric acid. In his annual report for 
the year 1952, the Chemical Examiner, West Bengal, reports the case of a 
man, aged 30 years, who tried to commit suicide by taking nitric acid, but 
being unable to bear the pain he jumped into the Hooghly river to end his 
life. A remarkable accidental case occurred, in which a woman, while try- 
ing to pour strong nitric acid from a bottle into the cavity of a carious tooth, 
swallowed some of it, and died from its effects.° A few homicidal cases 
have occurred, the victims being either infants and children, or drunken, 
helpless adults. The acid has also been used as an abortifacient. Strong 
nitric acid has occasionally been thrown in the face to destroy or disfigure 
the features. 


Cases-—1. On the 3rd July 1923, Mr. Monmath Basu, a medical practitioner, attached 
to Messrs. Mackintosh Burn Company's brick-field at Jogernathnagore Akra, was play- 
ing cards, with some friends in a house close to his dispensary when he was disturbed 
and startled by some shouts of “thief, thief”, and forthwith ran to his quarters. Ona 
search being made, one Askhoy Kumar Nascar was found standing at a place close to 
the outerside compound wall. The doctor took him to be a thief, dragged him into the 
dispensary, placed him upon a chair and emptied a bottle of strong nitric acid over 
his head. Then the contents of a second bottle of the acid were similarly poured on his 
back and other parts of his body. The poor man fell down groaning’ in agony, and was 
removed on an improvised stretcher to a remote part of the brick-field. Unable to bear 
his great agony the man cut his own throat with a fish knife. The next morning some 
neighbours removed him to the Alipore Police Hospital, where he succumbed to his 
injuries. The accused was found guilty under sec. 304, LP.C., and sentenced to one 
year’s rigorous imprisonment.—Leader, Oct. 15, 1923. 


9. At about 6 am. on July 21, 1932, Baijnath, the complainant was proceeding along 
Beni Bandh when the two accused, Haridas and Ramprasad, assaulted him with lathis. 
Baijnath fell down and accused Ramprasad sat upon his chest, while Haridas took:a 
phial from his pocket and poured out the contents, presumably nitric acid, into Baij- 
nath’s right eye, and when an attempt was made to pour the same into the left eye as 
well, they fell on the eyebrows instead. The result was the permanent loss of the vision of 
the right eye. They were found guilty under section 326, 1P.C., and were each sentenced 
to rigorous imprisonment for two years including solitary confinement for one month. 
They were further ordered to pay a fine of Rs. 200 each, in default of which each should 
undergo a further term of six months’ imprisonment. Out of the fine, if realized, Rs. 300 
were ordered to be paid to Baijnath—Leader, Oct. 5, 1932, p. 6. 


HYDROCHLORIC ACID (MURIATIC ACID, SPIRITS OF SALTS) HCl 


Properties.—Pure hydrochloric acid is a colourless gas, having a specific 
gravity of 1.259 and an intensely irritating odour. It is extremely soluble 
in water, one volume of this liquid dissolving 480 volumes of the gas at @°C. 
(32°F.). The acid of commerce, which is generally known as muriatic. acid. 
or spirits of salts, is a solution of this gas in water, having a yellow’ colour, 
fuming strongly in damp air, and yielding dense white vapours. -with 








9. Annual Report, 1928, p. 9. 
10. Brit. Med. Jour., Vol. I, 1882, p. 235. 
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ammonia. It not infrequently contains a trace of arsenic, derived from 
sulphuric acid used in generating it. The acid of the British Pharmacopceia 
is a colourless fuming liquid, containing not less than 35 per cent and not 
more than 38 per cent of hydrochloric acid by weight. Acidum hydro- 
chloricum dilutum is an official preparation which contains 10 per cent of 
hydrochloric acid by weight. The dose is 10 to 120 minims. 


Special Symptoms.—lIt is less active than the other two acids. Hence 
the symptoms produced by it are much milder. It does not stain the skin or 
mucous membrane, but stains dark cloth reddish-brown. Salivation, con- 
vulsions, delirium and paralysis of the limbs have occurred as special 
symptoms in seme cases. 


The fumes of the acid, when inhaled, cause great irritation of the air 
passages. Those who are constantly exposed to the fumes of this gas suffer 
from chronic poisoning. It is characterized by coryza, conjunctivitis, 
pharyngitis, laryngitis and bronchitis. It also causes nausea, vomiting and 
epigastric pain, and produces inflammation of the gums and loosening of the 
teeth. 


Fatal Dose.—The usual fatal dose is four drachms of the concentrated 
acid. The smallest dose that has proved fatal to a girl, 15 years old, is one 
drachm. Recovery has taken place after swallowing one ounce and a half 
in one case and two ounces in another. 


Fatal Period.—The usual fatal period is from eighteen to thirty hours. 
A male child, ten weeks old, died in ten minutes after he was given a tea- 
spoonful of crude hydrochloric acid.' In a case recorded by Christensen !* 
death occurred in one hour and a half after a dose of about 200 cc. 
hydrochloric acid. Death has also occurred in two hours, and has been 
_ delayed for several days. 


. 


Post-mortem Appearances.—The mucous membranes acted on by the 
acid are usually ash-grey, or black in colour interspersed with erosions. 
The stomach wall is red owing to acute gastritis. Perforation, though rare, 
was found to an extent of 18 mm. in diameter in the greater curvature of the 
stomach of the male child who died in ten minutes as mentioned above. 
There was also an ulcer, 10 mm. in size in the lesser curvature with brown- 
black edges and red undersurface. 


Chemical Analysis.—-It should be remembered that this acid is found in 
a free state to an extent of 0.2 per cent or more in the gastric juice. Hence 
the detection of a minute quantity in the stomach contents is no proof of 
poisoning by this acid, unless distinct marks of its chemical action are seen 
in the throat and stomach. It may be recovered from vomit by distillation, 
and should then be tested by the following tests :— ; 


1. A solution of silver nitrate produces a heavy, curdy, white precipi- 
tate of silver chloride, insoluble in excess or in strong nitric acid, but soluble 
in ammonium hydroxide or potassium cyanide. The white precipitate 
beeomes grey on exposure to sunlight. , 

2. If heated with manganese dioxide, chlorine gas is evolved, known by 
its greenish-yellow colour, irritating smell and bleaching action on vegetable 
colouring matter. 


3. When brought near ammonia, white fumes of ammonium ehloride. 
are given off. 









11. D. Schranz, Deut. Z. ges. ger. Med. Jan. 1939, KXX, 327; The Med.-Lé 
Criminol. Rev., April, Vol. VIE, Part H, 1939, p. 200. ne 

12. Ugeskrift for Laeger, Copenhagen, Jan. 26, 1928, p. 86; Jour. Amer. Meds SOC." 
March 31, 1928, p. 1088. . | 
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Medico-Legal Points—Hydrochloric acid is chiefly used for preparing 
chlorine, for dissolving metals and for medicinal purposes. It has been 
sometimes used for erasing writing in attempts at forgery. Accidental and 
suicidal cases of poisoning by this acid have occurred in Great Britain as 
also in India. A case? occurred in Bombay where a Parsi lady, aged 22 
years, died as a result of having accidentally swallowed a quantity of hydro- 
chloric acid, mistaking it for a dose of some medicine prescribed for a cold. 


Homicidal cases are very rare indeed. Hydrochloric acid was intro- 
duced into the vagina of a pregnant girl with a view to procuring abortion 
but without success. Atresia vaginsee was, however, produced to such an 
extent that it was necessary to perforate the child at term.'* 


Hydrochloric acid was thrown in the face of a young Parsi. As a result 
of this criminal assault he suffered from fulminating conjunctivitis of both 
eyes. Hydrochloric acid was detected on the coat of the victim and in the 
glass which was used.5 A bottle of hydrochlorie acid was also thrown on 
the Head Ticket Inspector at Victoria Terminus, Bombay, while he was 
standing near the Crawford Market. As a result of this he received 
grievous burns.?® 


HYDROFLUORIC ACID, HF 


This is colourless gas, which becomes a fuming liquid when dissolved in water. 
On account of its etching property on glass it is kept in gutta-percha bottles. 


Acute Poisoning—Symptoms.—The fumes of the gas, when inhaled, produce inflam- 
mation and ulceration of the conjunctive, nostrils and gums, and severe cough due to 
laryngitis and bronchitis. There may be intense vomiting and collapse. 


The liquid acid produces on the skin severe and painful burns and ulcers which are 
difficult to heal. When taken internally, it immediately produces retching, vomiting, 
agonizing pain in the abdomen, and diarrhea. Collapse sets in and death occurs usually 
from closure of the glottis with shreds of mucous membrane. 


Sodium fluoride and sodium silico-fluoride are white, crystalline powders, and are 
used as wood preservatives and as insecticides. They are the constituents of most cock- 
roach powders, They are also used for the etching of glass. They are general proto- 
plasmic poisons and exert a strong and local irritant action on the mucous membranes. 


The symptoms of poisoning by either of these salts are pain in the stomach, nausea, 
vomiting, diarrhcea, muscular cramps, spasmodic contraction of the extremities and 
tetany, cyanosis, dilated pupils, collapse and death from cardiac or respiratory failure. 


Fatal Dose—The fatal dose of commercial hydrofluoric acid is about 4 drachms, 
though 2 drachms have caused death. The minimum fatal dose of sodium fluoride for an 
adult is one drachm, but recovery has followed a dose of 50 to 80 grammes of sodium 
fluoride.17 Half a teaspoonful of silico-filuoride has proved fatal.18 


Fatal Period.—The fatal period in poisoning by hydrofluoric acid is usually from a 
few minutes to two hours. The fatal period in poisoning by sodium fluoride and silico- 
fluoride varies from half an hour to several hours. A woman, 39 years old, took a 
heaping tablespoonful of sodium fluoride in water in mistake for magnesium sulphate, 
and died in seven hours.19 


Treatment.—Ammonia vapour is the antidote, when the fumes are inhaled. Weak 
alkalies should be administered to neutralize the liquid acid, when taken internally. 
Milk and demulcent drinks should be administered and castor oil should be given as 
a purgative. When sodium fluoride or sodium silico-fluoride is taken, the stomach 
should be washed out with lime water or a weak solution of calcium chloride and a 
soluble calcium salt should be given intravenously. Oxygen and carbon dioxide should 
be given for inhalation. Respiratory stimulants, such as camphor in oil and coramine, 
should also be administered. 

I 
13. Times of India, Jan. 17, 1930. _ 
ue Jhrbt. u. d. Fortschr. de Geb., 1893, 858; Witthaus, Med. Juris. and Tozxic., Vol. IV, 
p. 279. 
15. Bombay Chem. Analyser’s Annual Report, 1931. 
on Times of India, Jan. 30, 1937; see also Bombay Chem. Analyser’s Annual Report, 
17. J. H. Peters, Amer. Jour. Med. Sci., Sep. 1948, p. 278. 
18... Luhrig. Chem. Zeitsch., Sep. 22, 1925, p. 805. , 
19. Sharkey and Simpson, Jour. Amer. Med. Assoc., Jan. 14, 1933, p. 97. - 
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Post-mortem Appearances.—The lips, tongue and mouth may show whi 
or may be charred. The cesophagus may show shreds of the denuded voithel net ghes 
mucous membrane of the stomach may be ecchymosed or blackened, and inflamed with 
frequent ulceration. The trachea, lungs and other organs are hypersemic. The liver 
and kidneys show fatty and parenchymatous degeneration. 

Chronic Poisoning.—This occurs among those who are e 
hydrofluoric acid or who ingest small quantities of its salts for a prolonged period. The 
symptoms are loss of appetite, emaciation, anzemia, neuralgia, dificult urination and 
cachexia. The bones become hard, dense and are opaque to X-rays. Mbottling of the 


enamel of the teeth is observed especially in those who drink water impregnated with 
fluorine. 


Treatment.—Stop exposure to the fumes of hydrofluoric acid or Ingestion of its 
salts, and administer milk and calcium salts. Take special care of the teeth. 


Chemical Test-——The suspected material should be mixed with sodium hydroxide 
and incinerated. The resulting ash should be placed on a small leaden or platinum 
saucer and gently heated with strong sulphuric acid, when the vapours of hydrofluoric 
acid will be given off. These can be identified by their remarkable property of etching 
upon glass. 


Medico-Legal Points.—Cases of poisoning by hydrofluoric acid or its salts are 
usually accidental and rarely suicidal. In his annual report for the year 1939, the 
Chemical Examiner, Bengal, reports a2 case in which a boy, 15 years old, committed 
suicide by swallowing hydrofluoric acid from a small gutta-percha phial, which together 
with a letter was found in his pocket. A case 20 is recorded where the accidental use 
of cockroach powder in place of powdered milk in mixing scrambled eggs in a hospital 
resulted in 263 cases of acute sodium fluoride poisoning, 47 of which ended fatally in 
2 to 4 hours. A man,*1 39 years old, died in three hours and five minutes after swal- 
lowing sodium fluoride with a view to committing suicide. A Mahomedan sepoy 22 died 
after taking sodium silico-fluoride. 


xposed to the fumes of 


Sodium fluoride and sodium silico-fluoride are excreted in the urine and to some 


extent in milk. Hence poisoning may occur in infants sucking their mothers suffering 
from chronic poisoning. 


II. ORGANIC ACIDS 
OXALIC ACID (ACID OF SUGAR), C.2H,0, © 


Oxalic acid is prepared from sugar by oxidation with nitric acid, but it 
is manufactured on a large scale from pine sawdust which is oxidized by 


fusion with caustic alkalies. It can also be prepared by heating sodium or 
potassium formate. 


Properties.—Oxalic acid occurs in the form of colourless, transparent, 
prismatic crystals, and resembles in appearance the crystals of magnesium 
sulphate and zinc sulphate for which it is sometimes mistaken. The follow- 
ing are the distinguishing tests by which they can be recognized :— 





— Oxalic Acid. Magnesium Sulphate, Zinc Sulphate. 
RRR enn 
Taste. Sour and acid. Nauseating bitter. Metallic bitter. 
Reaction. Strongly acid. Neutral. Slightly acid. . 
Heat. Sublimes. Fixed. Fixed. 

Sodium Carbonate. Effervescence, but no | No effervescence, but a | No effervescence, but 
pt. white ppt. a white ppt. 
Stains of ink, or iron Disappear. No action. No action. 


moulds. 


TT 
Oxalic acid is soluble in ten parts of cold water and in two and a half 
parts of cold alcohol, but very sparingly in ether. It volatilizes completely 


20. W. L. Lidbeck, I. B. Hill, J. A. Beeman, Jour. Amer. Med. Assoc., 
826 


21. J. M. Rabinowitch, Canad. Med. Assoc. Jour., 1945, Vol. 52, p. 345. ee: 
22. Private Communication dated Sep: 26, 1946 from the Chemical. Analyser;;'Bomrbay 
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at 150° without leaving any residue. Heated with strong sulphuric acid it 
splits up into carbon dioxide, carbon monoxide and water. 


Symptoms.—Oxalic acid has both a local and a remote action on the 
system. It acts locally as corrosive, when administered in a large quantity 
and in a solid or concentrated form but, when taken in a weaker solution or 
in combination, acts locally as irritant and the nervous symptoms are more 
evident. It also acts as a poison, w plied to a wound. 


The symptoms begin immediate soon after taking a large dose of 
the concentrated acid. These are a very sour acid taste, thirst, pain and 
burning in the mouth, throat and stomach, extending over the whole 
abdomen. Vomiting soon sets in. It very often persists till death. The 
ejected matter contains altered blood and mucus, and appears greenish- 
brown or black, resembling coffee grounds. In some cases vomiting may not 
occur or may be delayed for some time. Tenesmus is present, but purging} 
is rare, unless the case is prolonged for some time. The urine is diminished 
in quantity and may be suppressed for two or three days. Later, it increases 
in quantity and contains albumin in a large quantity. The sediment after a 
few hours shows hyaline casts and octahedral crystals of calcium oxalate 
under the microscope. Great prostration occurs with cold, clammy sweats, 
a feeling of numbness of the limbs, feeble, irregular and rapid pulse, and 
shallow, gasping, hurried respirations. The condition of collapse passes into 
coma, which ultimately ends in death. Sometmes, cramps, convulsions, 
lockjaw and delirium precede death. 









Fig. 165.—Stomach in poisoning by Oxalic Acid. 
(From Pathology Museum, Grant Medical College, Bombay.) 


tbh his treatise on Poisons Christison has remarked: “If a person 
immediately after swallowing a solution of a crystalline salt,.which tasted 
purely and strongly acid is attacked with burning in the threat, then with 
burning in the stomach, vomiting, particularly of bloody ‘matter, imper- 
ceptible pulse and excessive languor, and dies in half an hour, or still more 
in twenty, fifteen or ten minutes, I do not know any fallacy which can 
interfere with the conclusion that oxalic acid was the cause of death. No 
parallel disease begins so abruptly and terminates so soon; and no other 
crystalline poison has the same effect.” 
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Fatal Dose.—The average fatal dose is four drachms. The smallest 
recorded fatal dose is one drachm of the solid acid which proved fatal to a 
boy, sixteen years old. Recoveries have taken place on prompt adminis- 
tration of remedies after an ounce and two ounces had been swallowed. 


Fatal Period.—The shortest recorded periods are three minutes and ten 
minutes. The usual period is one to ’ hours. Death may be delayed for 






several days. 


Treatment.—Give chalk, calcin agnesia, whiting or plaster from a 
wall in a small quantity of water or milk with a view to neutralizing the 
acid and forming insoluble calcium oxalate. A saccharated solution of lime 
is considered the best form of treatment. Alkalies or their carbonates must 
not be administered as they unite with oxalic acid, and form soluble poisonous 
salts. Large draughts of water should also be avoided as they dissolve the 
poison, and thus increase its rapid absorption. 


After the acid is neutralized in the stomach, vomiting may be promoted 
by emetics, or the stomach may be washed out very cautiously, and the 
bowels may be relieved by an enema or by a purgative, preferably castor oil. 
Calcium gluconate 10 per cent or calcium chloride 5 per cent may be given 
intravenously. The usual symptomatic treatment must then be followed. 
Infusion 7? of an isotonic or hypertonic solution of glucose has been recom- 
mended, as retention of urea seems to be the principal disturbance. Coutt 
ascribes to this the cramps and convulsions often observed in such cases. 


Post-mortem Appearances.—If oxalic acid has been taken in a concen- 
trated form, the marked signs of corrosion are found in the mouth, throat, 
cesophagus and stomach. Their mucous membranes are white and shrivelled,! 
and are easily detached from the underlying tissues. They may sometimes 
be found black in colour from altered blood. The inner surface of the 
cesophagus is corrugated and shows longitudinal erosions. The stomach 
contains a dark brown, grumous liquid, acid in reaction. The blood vessels 
are seen as dark brown or black streaks over its internal surface. Perfora- 
tion of the stomach is rare, though the walls are often softened and easily 
torn. The stomach may be pale and not corroded if death has occurred 
immediately after taking the poison. The intestines generally escape, but 
the upper part of the duodenum may be affected. 


The kidneys are congested and loaded with oxalates. 


If the acid is very diluted there will be signs of local irritation, viz. 
redness, congestion and inflammation of the mucous membrane. 


If the effects are only narcotic there will be congestion of the lungs, 
liver, kidneys and brain, without any local appearances. 

In the case 24 of a Parsi who committed suicide with oxalic acid, the mucous mem- 
branes of the mouth and cesophagus were whitened, soft and easily stripped off. The 
mucous membrane of the stomach was corroded, and its whole thickness was perforated 
in one place. The interior of the stomach and its contents were blackened. The intes-— 
tines were grey and gangrenous looking. 

Chemical Analysis.—To separate oxalic acid the organic mixture may 
be dialysed, or may be boiled and filtered. To the filtrate is added acetate 
of lead, when a precipitate of lead oxalate is formed. The precipitate is 
washed with water and in the watery solution a current of hydrogen sulphide 
is passed for about half an hour, so that a black precipitate of lead sulphide 
is thrown down. The black precipitate is now filtered, the filtrate is heated 
to remove any excess of hydrogen sulphide and is evaporated to dryness, 
when the crystals of oxalic acid are found which can be tested by dissolving 


23. Revista Medica Latino-Americana, Buenos Aires, July 1925, p. 1118; Jour. Amer: 
Med. Assoc., Oct. 10, 1925, p. 1170. : 


24. Bombay Chemical Analyser’s Annual Report,’ 1923, p. 3. 
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them in water. There i yet a third method by which the organic mixture is 
evaporated and extracted with alcohol acidified with a little hydrochloric 
acid. The alcoholic solution is then evaporated to dryness, and the residue 
is dissolved in water to apply the tests for oxalic acid. 


Tests—1. A solution of barium nitrate gives a white precipitate of 
barium oxalate, soluble in hydrochloric acid or nitric acid without 
effervescence. 


2. <A solution of silver nitrate gives a copious white precipitate of silver 
oxalate, soluble in ammonia and nitric acid. 


3. Calcium chloride or sulphate gives a white precipitate, insoluble in 
acetic acid, but soluble in strong hydrochloric acid. 


4. Lead acetate gives a white precipitate, soluble in nitric acid, but 
insoluble in acetic acid. 


5. Potassium permanganate in an acid solution is decolourised and is 
reduced to the colourless manganese salt. 


6. About 5 ce. of oxalic acid are mixed with 1 cc. of sulphuric acid 
(1: 2) and 2 drops of 10 per cent copper sulphate solution; about 1 g. of 
granulated zinc is then put into the mixture so as to form a zinc-copper 
couple. After three minutes 2 cc. of concentrated sulphuric acid and 0.1 cc. 
of a 2 per cent aqueous solution of resorcinol are added to the mixture. A 
pale blue colour develops, which deepens on warming. 


Medico-Legal Points.—In the form of oxalate of ammonium, sodium, 
potassium or calcium, oxalic acid exists as a natural constituent of several 
plants and vegetables, such as sorrel, rhubarb, cabbages, lichens and guano. 
Hence it may gain access to the body through food and drugs of vegetable 
origin. It often occurs as a constituent of the human urine, 0.02 gramme 
(0.3 grain) being excreted in 24 hours. 


Oxalic acid is largely used in calico printing, in the manufacture of 
straw hats, and in cleaning brass and copper articles, and wooden surfaces. 
It is used for removing writing and signatures from paper and parchment 


documents. It is a common household remedy for removing ink stains and 
jron moulds from linen. 


Cases of accidental poisoning by oxalic acid have sometimes occurred 
from it having been swallowed in mistake for a saline purgative of magne- 
sium sulphate. 


A. young woman took 2 drachms of oxalic acid by mistake for magnesium sulphate 
at about 8 am. on the 29th October 1930. Immediately she complained of burning 
sensation in the mouth, throat and abdomen, and induced vomiting by tickling her 
fauces. She vomited many times and two hours later she brought up a good quantity 
of blood. She was removed to the King George’s Hospital, Lucknow, where she was 
found restless with a rapid pulse (132 per minute) and hurried respirations (52 per 
minute). She complained of very severe epigastric pain. She had no difficulty in 
swallowing, but experienced burning pain in the abdomen after swallowing liquids. 
Excoriations were present on the tongue and the post-pharyngeal wall, but not on the 
lips and gums. She vomited occasionally, and brought up a few streaks of blood with 
the detached pieces of the mucous membrane. She was given lime water and morphine 
hypodermically. She was discharged cured on the third day. 


A case 25 occurred at Amritsar where 30 grains of oxalic acid were used instead of 
40 grains of tartaric acid in the manufacture of “Darling Seidlitz powders”. Due to the 
prompt action of the Police Department, all the tins containing these powders were 
confiscated from different areas in the Punjab, and no accidents occurred. 

During recent years cases of suicide by oxalic acid poisoning, although 
very few, have occurred in India due to its increased use as a remover of 
stains on clothes and the ease with which it can be obtained at a druggist’s 
shop. Owing to its taste, it is rarely used for homicidal purposes. In his 
eee 


25. Punjab Chemical Examiner’s Annual Report, 1929, p. 10. 
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annual report for the year 1939, the Chemical Analyser, Bombay, mentions 
a case in which some solution containing oxalic acid was poured on the head 
of a woman with a result that it caused falling out of her hair in two big 
patches. There was no hyperzemia, or any sign of irritation on the skin, 
over the patches, but it was stained lightly black. 


Oxalic acid is very rarely administered internally as an abortifacient. 
In his annual report for the year 1950, the Chemical Examiner, Bengal, 
mentions a case from Barrackpur (24-Paragnas), where a Hindu woman, 
30 years old, died from the effects of oxalic acid which was given to her as 
an abortifacient. 


Oxalic acid is eliminated chiefly by the kidneys. 


When applied externally, oxalic acid does not produce corrosion of the 
skin, nor does it produce any deleterious effects on the system. Workmen 
engaged in trades requiring the constant handling of the acid are not known 
to have suffered from ill-health except that their fingernails are white, 
opaque and brittle, but they may, in rare cases, suffer from the symptoms of 
chronic poisoning, especially when exposed to its vapour. 

A man,26 aged 53, was employed in America in cleansing radiators by means of 
boiling them over a fire with a strong solution of oxalic acid. During the operation, he 
scooped crystals of the acid with his fingers into the radiator filler. As the boiling 
progressed the concentration increased and vapour was emitted which was extremely 
irritating to breathe. In due course the man was compelled to leave his work and later 
became disabled and confined to bed. The initial symptoms consisted in epistaxis, severe 
headaches, spells of vomiting, constant pain in the back and rapid loss of weight. 
Extreme nervousness developed and the man stated that he was scarcely able to move, 
as he seemed to be paralysed. An ulcer was noticed on the nasal septum with marked 
congestion of the mucous membranes of both nostrils and down the back of the throat. 
Anzmia and severe albuminuria were present. 


Binoxalate (Acid oxalate) of Potassium, KHC20;, 2H.O.—This is com- 
mercially known as “salts of sorrel” or “essential salts of lemon”, and is 
used for the same purpose as oxalic acid. It is acid in reaction and sour in 
taste, and dissolves in 40 parts of cold, and in 6 parts of boiling water. It is 
likely to be mistaken for acid tartrate of potassium (cream of tartar), and 
may cause accidental poisoning. It is also taken for suicidal purposes. 


This salt is practically as poisonous as oxalic acid, producing similar 
symptoms and post-mortem appearances, and requiring similar treatment. 
Four drachms may be regarded as a fatal dose. 


A woman,2* aged 24 years, swallowed three-quarters of an ounce of 
binoxalate of potassium, and died in twenty-five minutes. On post-mortem 
examination white corrosions were seen on the left corner of the mouth, on 
the tongue and on the inside of the cheeks. The stomach showed at the 
cardiac end two circular perforations about 14 inches apart. The stomach 
wall was found to be extremely thin and quite denuded of the mucous 
membrane for a radius of several inches. 


CARBOLIC ACID (PHENOL, PHENYL ALCOHOL OR PHENIC ACID), 
C,H;0H 


This is hydroxybenzene obtained from coal tar oil by fractional distilla- 
tion, and is commonly prepared from acetylene by synthesis. 


Pure carbolic acid occurs as short, colourless, prismatic, needle-shaped 
crvstals or crystalline masses, which turn pink on exposure to light, and are 
deliquescent in moist air. It has no acid reaction but forms carbolates when 
acted upon by strong bases. It has a characteristic odour and has a sweetish, 





26. C. D. Howard, Jour. Ind. Hyg., 1932, XIV, pp. 283-290 ; Med.-Leg. and Criminologi- 
cal Review, Apr. 1933, p. 145. 
27. Braithwaite, Brit. Med. Jour., Vol. I, 1905, p.°183. 
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pungent taste. It melts at 38°C. It is insoluble in liquid paraffin, and is 
slightly soluble in cold water (1 in 13), but freely in boiling water, alcohol 
(90), ether, chloroform, glycerin and fixed and volatile oils. To all these it 
communicates its characteristic odour. The non-official dose of carbolic acid 
(Phenol, B.P.) is 1 to 3 grains. The other preparations prepared from it 
are— 


1. Phenol Liquefactum (Acidum Carbolicum Liquefactum).—It con- 
tains 80 per cent of phenol. 


2. Glycerinum Phenolis—It contains 16 per cent of phenol in glycerin. 
3. Suppositoria Phenolis (Suppositoria Acidi Carbolici)—1 grain of 
phenol in each. 


4. Trochisci Phenolis (Trochisci Acidi Carbolici).—Each contains 
approximately 4 grain of phenol. 


5. Unguentum Phenolis (Unguentum Acidi Carbolici).—Phenol 3 per 
cent made up with white beeswax, lard and soft and hard paraffins. 


Phenol camphor (Carbolic camphor) is a non-official preparation con- 
taining 1 part of phenol and 3 parts of camphor. It is a clear solution 
smelling strongly of camphor, and is not miscible with water or glycerin. It 
is used as a local anesthetic in toothache. 


The crude carbolic acid of commerce is a dark-brown liquid containing | 
several impurities, chiefly cresol. 


Poisoning by carbolic acid is known as carbglism. The acid in a con- 
centrated form acts locally as a corrosive, and remotely as a narcotic poison. 
It coagulates proteins but does not enter into chemical combination with 
them, and thus it has a great penetrating power. Applied to the skin, it 
causes a burning sensation, followed by tingling, numbness and anesthesia, 
and produces a white, opaque eschar which, falling off in a few days, leaves 
a brown stain, which may persist for several weeks. When applied for some 
time and prevented from evaporating by the application of India i vber 
tissue, carbolic acid may cause necrosis of the part even in weak solutions. 
It causes irritation and necrosis of the mucous membranes and, if applied.in 
sufficient quantity, may lead to sloughing and inflammation. 





occasional vomiting of frothy mucus. The mucous membranes of the lips 

| and mouth become hard and white. Owing to the rapid absorption of the 
acid these symptoms are soon followed by giddiness and insensibility, which 
soon deepens into coma. The face is pale or cyanosed, the pupils are con- 
tracted, the temperature is subnormal, the skin is_cold and clammy, the 
pulse is small and thready, and the respirations are slow, laboured or 
stertorous. There is a strong odour of carbolic acid in the breath. Con- 
vulsions and. lock-jaw may be present. The urine is suppressed or scanty. 
When voided, itis normal in colour, or of a greenish hue, which becomes 
dark or olive green on exposure to the air, and stains the linen as well. 
This change of colour is due to the formation of hydroquinone and 
pyrocatechin, oxidation products of carbolic acid, and serves as a warning 
of the toxic properties of the acid when used as an antiseptic dressing for 
some time. This symptom is known as carboluria. 


Death results from paralysis of the respiratory and cardiac centres. 


Fatal Dose.—Five to seven grains of carbolic acid may cause dangerous 
symptoms. Four drachms is the average fatal dose, although an oily solution 
of one drachm has proved fatal. A quarter of a tea-spoonful dissolved in 
glycerin killed a child, six months old. Recoveries have, however, ensued 
after large doses, as much as six ounces. 
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Fatal Period—Death usually occurs within three to four hours, but it 
has taken place within three to twenty minutes. On the other hand, death 
has been delayed for sixty hours and even for some days. 


Treatment.—Ordinary emetics often fail to produce vomiting owing to 
the local anzesthesia. Pass a soft stomach tube with caution, and wash out 
the stomach with lukewarm water containing syrup calcis or sodium 
sulphate, until the contents of the stomach lose their peculiar odour. 
Sodium sulphate in a strong solution is one of the best known antidotes. It 
forrns a harmless, soluble salt of sodium sulphocarbolate. In the absence 
of sodium sulphate, magnesium sulphate may be used. Liquid paraffin may 
be used for washing out the stomach and a qitantity may be left in the 
stomach after the washing is complete. Alcohol is not an antidote, but a 
10 per cent solution is used in the belief that it will neutralize the action of 
carbolic acid and thus prevent extensive sloughing of the tissues. No doubt 
the effect of alcohol is simply that of diluting and washing away the carbolic 
acid. Give demulcents, such as white of egg and milk. Give atropine 
sulphate hypodermically before administering stimulants, such as caffeine, 
strophanthin and strychnine. Administer intravenously normal saline 
containing 3 grains of sodium bicarbonate to the ounce to combat the 
circulatory depression, as also to dilute the carbolic acid content of the blood 
and to encourage excretion by promoting a flow of urine. Use oxygen 
inhalation or carry on artificial respiration, if necessary. ~ 


Apply castor oil or liquid paraffin to the burns caused by carbolic acid 
on the skin after washing the surface with alcohol or soap and water. 


Post-mortem Appearances.—Dark brown excoriations may be seen on 
the angles of the mouth and on the chin. The mucous membrane of the lips, 
mouth and throat is corrugated, sodden, whitened or ash-gray, and partially [ 
detached, marked by numerous small submucous hemorrhages. 


The mucous membrane of the cesophagus is tough, white or grey, 
corrugated and arranged in longitudinal folds. 


The stomach is brown and leathery with heemorrhagic spots and pro- 
minent rugs, or it is sometimes soft and greyish-white in colour. It may 
contain a reddish fluid mixed with mucus and shreds of epithelium, emitting 
an odour of carbolic acid. The same changes are observed in the duodenum. 
The kidneys show heemorrhagic nephritis in cases of delayed death. The 
lungs are congested and codematous’ ‘The brain is congested. The blood is 
dark and semifluid, or only partially coagulated. 


Chemical Analysis.—Carbolic acid may be separated from organic matter 
by washing it with ether, decanting the ethereal liquid, and allowing the 
ether to evaporate. It may also be readily separated from organic matter 
by distillation with dilute sulphuric acid. The following tests may then be 
applied to the distillate :— 


1. A few drops of very dilute ferric chloride solution added to a solution 
of carbolic acid yields a bluish-violet colour, which disappears on the addi- 
tion of alcohol, but changes to yellow on the addition of a dilute mineral acid. 


2. Landolt’s Test—Bromine water produces a white crystalline 
precipitate of tribromo-phenol, soluble in alkali, ether and alcohol, but 
insoluble in acids. 


3. Millon’s Test-—Heated with Millon’s reagent, a solution of carbolic 
acid produces a red colour. This test is very delicate, as it will give a red 
colour to a solution containing only 1 part of carbolic acid in 100,000 parts of 
water. It is, however, not characteristic of carbolic acid, as it produces the 
same reaction with many other substances, especially monophenols and 
proteins. . . 
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Millon’s reagent is prepared by dissolving 1 part of mercury in 1 part of 
strong nitric acid (sp. gr. 14) by diluting with twice its volume of water. 
The solution is allowed to stand overnight and a clear liquid is then decanted 
off for use as a reagent. 


4. Heated with a little dilute ammonia and a few drops of a freshly 
prepared solution of calcium or sodium hypochloride, an aqueous solution of 
carbolic acid yields a blue, bluish-green or green colour, which depends upon 
the amount of carbolic acid present in the aqueous solution. This is known 
as Lex’s test. 


5. Liebermann’s Test—This is a very delicate and characteristic test, 
which is performed as follows :— 


Dissolve a crystal or drop of carbolic acid in concentrated sulphuric 
acid, cool if necessary, then add a very small crystal of sodium or potassium 
nitrite, a deep blue or green colouration will be produced; when poured on 


a beaker of water, it is turned red which is again turned green or blue on 
adding an alkali. 


Medico-Legal Points.—-Carbolic acid is largely used as an antiseptic and 
as a disinfectant. It is used in the preparation of many disinfecting powders. 
For instance, Macdougall’s disinfecting powder consists of crude carbolic 
acid and calcium sulphite. Calvert’s carbolic acid powder is made by adding 
carbolic acid to the siliceous residue obtained from the manufacture of 
aluminic sulphate from shale. 


Being easily procurable several cases of accidental and suicidal poison- 
ing by carbolic acid have occurred. On account of its powerful odour and 
taste carbolic acid is very rarely used for homicidal purposes, though it has 
been sometimes used for murdering children and infants. It has also caused 
death when used as an abortifacient by injection into the vagina or uterus. 


Poisonous symptoms, followed by fatal results in some cases, have 
occurred from swallowing carbolic acid, from its application to a wound or 
an unabraded skin, from injection into an abscess cavity, rectum or uterus, 
as also from inhalation of its vapour. 


Cases.—l. On October 20th, 1921, a man, aged 30 years, in robust health and sober 
habits, broke accidentally a bottle of crude carbolic acid he was carrying home in his 
trouser pocket, and became unconscious in twenty minutes. About an hour later he was 
removed to the Whipps Cross Hospital, where he was found unconscious with stertorous 
breathing and extensive carbolic acid staining and burning of the left hip, left thigh and 
scrotum. His pupils were contracted. Later in the evening he became irritable and 
vomited. The next day he regained consciousness, but complained of severe abdominal 
pain, and passed blood in the urine. On the 22nd, he appeared better, but did not pass 
urine, and on the 23rd it was recognized that there was complete suppression of urine. 
He remained mentally clear till the 28th. At 6-20 p.m. there was a sudden change; he 
felt cold and collapsed. The pulse went, and the extremities became cold and clammy. 
He died at 6-25 pm. At the autopsy there was no erosion of the mucous membrane of 
the stomach. The liver and spleen were congested, and the kidneys showed acute 
hemorrhagic nephritis——-Turtle and Dolan, Lancet, Dec. 16, 1922, p. 1273. 


2. A youth employed at a chemist’s shop dropped a winchester of crude carbolic 
acid. He immediately got a cloth and went down to mop up the fluid. Within a few 
minutes he fell to the ground unconscious and was at once despatched to hospital. Here 
he was examined in less than thirty minutes of the accident. He was absolutely coma- 
tose, cyanosed, stertorous, with a subnormal temperature and a thready, rapid pulse. 
The breath smelt strongly of carbolic acid, and the mouth and nose were covered with 
froth. He was cold, but not clammy, and generally livid. He was given intravenous 
saline injections to which two drachms of sodium bicarbonate per pint were added. The * 
effect was certainly marked. The breathing assisted by the use of oxygen improved 
almost at once, and the patient recovered fully in two days. The urine showed the 
presence of carbolic acid—Smith, Lancet, Dec. 23, 1923, p. 1350. 


3. On September 18, 1930, a nurse had the misfortune to slip on a wet floor, upset- 
ting in her fall a vessel containing a moderate quantity of “pure carbolic”, i.e. acidum 
carbolicum liquefactum. The drug was spilt over a considerable area of her clothing, 
and affected the skin of the face and neck, the whole length of both upper limbs, the 
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chest and upper abdomen and small areas of the back and both lower limbs. The clothes 
were immediately removed and large quantities of methylated spirit were applied to the 
burns. In a very short time she was unable to sit up and her consciousness rapidly 
became clouded, and before three minutes from the time of the accident she was com- 
pletely unconscious and became comatose. Her face and her upper and lower limbs 
were continuously twitching, her pupils were semi-dilated and fixed, her colour was 
greyish-blue and was visibly deepening, her respirations were laboured and bubbling, 
her mouth and nasal cavities were full of frothy mucus and no pulse could be felt at 
the cardiac apex or wrist. Thirty ounces of normal saline containing ninety grains of 
sodium bicarbonate were infused into a vein. In about two hours’ time she was com- 
pletely conscious and reasonable. During the following twenty-four hours she vomited 
incessantly and continued to do so during the three subsequent days. Her urine was 
at first green and contained albumin; it remained green for two days and albuminous 
for three days. It was never diminished in quantity and the microscopic examination did 
not show any casts. The burns which were superficial were treated by the tannic acid 
method.—J. Taylor, Proceedings of the Royal Society of Medicine, Nov. 1930, p. 63. 


4, About a tablespoonful of phenol camphor was administered to each of the two 
members of the American Air Force in mistake for tincture opii camphorata. Within a 
few minutes both of them suffered from burning pain in the stomach and developed 
cyanosis and convulsions, followed by unconsciousness and death in about 35 minutes. 
—Beng. Chem. Examiner’s Annual Rep., 1944. 


5. A man was given a drink of toddy mixed with carbolic acid by another man 
who was not on good terms with him. There was corrosion of the tongue, lips and 
cheeks with an odour of carbolic acid emanating from the mouth. The urine passed 12 
hours after taking the drink was turbid and reddish-brown in colour, and contained 
aleohol and carbolic acid—Beng. Chem. Examiner’s Annual Report, 1947. 


Carbolic acid is excreted chiefly in the urine in combination with 
sulphuric and glycuronic acids and also as hydroquinone and pyrocatechin. 


It is also eliminated from the system by the lungs, salivary glands, skin, liver 
and stomach. 


Carbolic acid may normally occur in traces in the urine in the form of 
phenol-sulphonate of potassium, derived from the digestion of albuminous 
substances or of their putrefaction. From his experiment Engel2% has 
estimated that the quantity of carbolic acid excreted by a healthy man living 
on mixed diet is 15 milligrammes in twenty-four hours. 


Cresol, creolin (a constituent of Jeyes’ disinfecting fluid), dettol (poly-methylcresol), 
lysol (a mixture of cresol and soap solution) and izal are all similar in action to carbolic 
acid, but they are believed to be less toxic. Stapelmohr 2? reports a case in which the 
terminal phalanx of the thumb sloughed off, and had to be amputated after application 
of a 5 per cent dilution of a compound solution of cresol. 


Smith 39 describes the case of a man, aged 32, who, with intent to commit suicide, 
swallowed 2 ounces of a weed-killer of emulsified tar acids consisting of 35 per cent 
orthocresol, 40 per cent metacresol and 25 per cent paracresol. He had no pain or vomit- 
ing, but became comatose in about an hour and died in about one hour and forty minutes. 
Necropsy did not reveal any signs of corrosion of the lips, tongue, mouth, pharynx, 
cesophagus, stomach or intestines. In a case 3! where a Hindu male, 17 years old, died 
after swallowing a quantity of lysol, post-mortem examination showed that the mouth, 
pharynx and cesophagus were ulcerated. The tongue was white and the stomach was 
perforated. The liver and kidneys were congested. 


Death has occurred after swallowing one to two tea-spoonfuls of lysol. On the other 
hand, recovery has followed much larger doses. A woman, 25 years old, took about 
two ounces of a preparation labelled “Lysol pure” at 7-18 pm. After swallowing she 
felt no pain, but only a slight burning in the throat, and then she went off to sleep. 
At 7-45 p.m. she was comatgase, the pupils were contracted, the face was cyanosed, and 
the lips and skin of the face were burnt as though by some corrosive fluid. The breath- 
ing was rattling and stertorous, and the breath smelt strongly of carbolic acid. There 
was foam on the lips, mouth and nose, but the pulse was fairly good. The urine passed 
was very dark and smoky, but did not contain albumin or blood. The stomach was 
washed out with warm water, and a pint of warm water containing an ounce of magne- 





28. Annal. de Chimie et de Physique, 5 ser., and XX, p. 230, 1880; Blyth, Poisons, their 
Effects and Detection, Ed. V, p. 188. 
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sium sulphate was left inside it. Brandy was given per rectum, and oxygen inhalation 
was administered. The patient recovered in a couple of days.32 Several cases of suicide 
by lysol occur every year, chiefly in Germany. In February 1923, a case occurred at 
Bangalore, where a woman was charged with attempting to commit suicide on Christmas 
Eve by drinking lysol. She was found guilty, and fined fifty rupees. In his annual 
report for the year 1947, the Chemical Examiner, Bengal, quotes the case of an Anglo- 
Indian female, aged 50 years, and resident of Calcutta, who committed suicide by taking 
lysol. 


Accidental cases of poisoning have sometimes occurred. A European boy, 14 years 
old, died in four hours and forty-five minutes after he had taken an enema of one and 
a half ounces of lysol in a pint of water.?3 Shore 34 describes a case of accidental poison- 
ing by absorption of lysol through the unbroken skin. A seaman purchased a bottle of 
lysol, and put it into his hip-pocket. Afterwards he met with an accident, as a result 
of which the bottle was broken, and the lysol saturated his clothes, so that he was 
burned from the hip to the heel on that side; there was a certain amount of burning 
on the other leg as well. The man died in about three-quarters of an hour. Post- 
mortem examination showed that the kidneys were red and enlarged. 


CREOSOTE 


This is obtained from wood tar by destructive distillation, and consists chiefly of a 
mixture of guaiacol, creosol, and other phenols. It is an oily liquid, having a strong, 
empyreumatic odour and an acrid taste. It is colourless or pale yellow when fresh, but 
becomes brown on exposure to light. It is slightly soluble in water, but is miscible with 
alcohol 90%, ether, chloroform and fixed and volatile oils. It is an official preparation, 
the dose being 2 to 10 minims. 


Creosote is used externally as an application in toothache, and internally in tuber- 
culosis. Poisoning has, therefore, occurred from such uses although toleration for it is 
established by gradually increasing the dose. It acts much in the same way as carbolic 
acid, but it does not impart a dark colour to the urine. 


Symptoms.—Local corrosive action on the mucous membranes of the lips, tongue 
and mouth, burning pain in the stomach, nausea, vomiting, diarrhea, cyanotic lips, con- 
tracted pupils, coma and stertorous breathing. Convulsions may occur in infants. It is 
elimmated by the kidneys, and its odour may be perceived in the urine. 


Fatal Dose and Fatal Period——Two drachms killed an aged woman in thirty-six 
hours. Twenty-four to thirty drops killed an infant, ten days old, in sixteen hours. 
Three six-drop doses of creosote taken in milk proved fatal to a woman, 52 years old, 
in five days. Recovery has, however, occurred after one ounce of creosote. 


Treatment——This is the same as that for carbolic acid poisoning. 


Post-mortem Appearances.—The mucous membranes of the lips, tongue, mouth, 
cesophagus and stomach are grey or red in colour, inflamed and eroded in patches. The 
brain and lungs are congested. The kidneys are usually congested, but they may be 
inflamed. The odour of creosote is present in the stomach contents and even in the brain. 


Chemical Test.—Ferric chloride gives a dirty green or brown colour, discharged by 
water. 


Pyrogallic Acid (Pyrogallot or 1 : 2 : 3—Trihydroxybenzene), CoH;(OH)s—This is 
a white, odourless, crystalline powder, which melts at 132° C., and is soluble in water, 
aleohol and ether. In an alkaline solution it rapidly absorbs oxygen and darkens in 
colour. It is used as a reducing agent in the dye and photographic industries. 


Pyrogallic acid acts as a poison when it is swallowed or when it is applied to the 
. en absorbed into the system, it destroys the red blood corpuscles, and forms 
methzemoglobin in the blood. The chief symptoms are dyspnoea, vomiting, diarrhcea, dark- 


coloured urine containing hemoglobin and methzemoglobin, low temperature, paralysis, 
collapse and death. 


_ Treatment.—This consists in the washing out of the stomach, administration of 
stimulants and oxygen by inhalation and maintenance of external warmth. 


Chemical Tests—Pyrogallic acid produces a reddish-brown colour with ferric 


chloride, a bluish-black colour with ferrous sulphate and a purple colour with lime- 
water. 


Thymol—tThis is a phenol obtained from the volatile oils of Thymus vulgaris. 
Monarda punctata or Trachyspermum Ammi. It occurs in colourless crystals with 
characteristic pungent odour and taste. It is almost insoluble in water and readily 
soluble in alcohol, in ether, and in caustic alkalis. The dose is 4 to 2 grains and 15 to 


32. Semple, Brit. Med. Jour., Oct. 24, 1925, p. 774. 
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30 grains as an anthelmintic. It is a powerful antiseptic, but it is chiefly used in the 
treatment of ankylostomiasis. 

In large doses thymol acts as a poison and produces a burning sensation in the 
stomach, nausea, vomiting, diarrhoea, tinnitus, headache, giddiness, collapse and death 
from respiratory failure. It may cause abortion in a pregnant woman and may colour 
urine green. Forty grains of thymol killed a woman, 34 years old, in 3 hours and 30 
grains taken in two doses of 20 and 10 grains proved fatal to a woman, aged 40 years, 
on the 9th day,?5 while a dose of 300 grains caused only diarrhcea.36 


The washing out of the stomach and the administration of the symptomatic treat- 
ment are the chief remedial measures to be adopted in poisoning by thymol. Avoid 
alcohol and fats or oils. 


The post-mortem appearances are irritation of the stomach and intestines, fatty 
degeneration of the liver and congestion of the lungs. 


Chemical Tests—A. solution of thymol in chloroform, when warmed with a small 
piece of caustic potash, assumes a dark-red colour. Thymol dissolved in glacial acetic acid 
and warmed with an equal amount of strong sulphuric acid yields a violet-red colour. 


PICRIC ACID (CARBAZOTIC ACID, TRINITROPHENOL, TRINITROPHEN), 
CoH» (NO.) 30H * 


This is cbtained by the action of nitric and sulphuric acids on phenol. It exists 
as yellow crystalline prisms or plates, and explodes under the action of heat or percus- 
sion. It is soluble in 90 parts of water, and in about 12 parts of aleohol. It has no odour, 
but has an intensely bitter taste, and consequently has been used as a substitute for 
hops in beer. 


Picric acid precipitates albumin, and causes local necrosis. It decomposes the red 
blood corpuscles, and produces metheemoglobin. It also irritates the central nervous 
system, causing convulsions. 


Symptoms.—Pain in the stomach; severe vomiting of yellow matter ; diarrhcea with 
yellow stools; the conjunctive and the skin assume a bright yellow colour, which is 
known as “picric jaundice”; the pupils are dilated; there may be itching and eczema; 
the urine is at first dark yellow in colour, and later becomes ruby red, owing to the 
formation of picramic acid, but it does not contain bile or albumin; there may be anuria 
and strangury; rapid pulse; muscular cramps; convulsions; drowsiness; delirium ; 
stupor and collapse. 

Fatal Dose and Fatal Period—The fatal dose and fatal period are uncertain. 
Poisoning has followed thirty grains, but recovery has ensued after swallowing about 
300 grains. In his annual report for the year 1943, the Chemical Examiner, Bengal, 
mentions a case in which death occurred on the 4th day after the ingestion of picric acid. 


Treatment.—Wash out the stomach. Give diuretics and purgatives. Administer 
morphine to relieve pain. The antidotes are proteins as found in raw eggs and milk. 
The administration of large doses of dextrose has been recommended as this substance 
is believed to aid the reduction of picric acid to the less poisonous picramie acid. 


Post-mortem Appearances.—All the viscera are stained yellow and are congested. 
The stomach and the upper part of the intestine show signs of irritation. 


Chronic Poisoning.——Men who handle picric acid in munition plants and get dusted 
over with it suffer from dermatitis which may be extremely irritating. Workmen engaged 
in the manufacture of the explosive, melinite, which chiefly consists of picrie acid, suffer 
from a form of chronic poisoning, the chief symptoms being abdominal cramps, vomit- 
ing, diarrhoea, loss of appetite and loss of weight. 


A case 37 is recorded in which a youth, aged 17, was unpacking “Explosive D”, 
ammonium picrate, which covered his face and hands and got into his eyes. He suffered 
from conjunctivitis and tubular nephritis with heavy albumin and casts in urine. 


Chemical Tests.—An aqueous solution is intensely yellow, is acid to litmus and 
dyes wool and silk yellow. Ammonio-sulphate of copper produces a green precipitate. 


When an aqueous solution of picric acid is warmed with potassium cyanide, a blood- 
red colouration is produced owing to the formation of potassium isopurpurate. 


Medico-Legal Points.—Picric acid is used as a yellow dye for silk and wool, and is 
also used in the manufacture of explosives and fireworks. It has produced toxic effects 
when swallowed in the form of a solution, when applied externally and also when 
inhaled in the form of dust or fumes. Picric acid is now largely used as a dressing for 
burns, and one death 38 has been recorded from the poisonous effects thus produced. 


30. Barnes, Jour. Amer. Med. Assoc., Sep. 16, 1922, p. 954. 
36. Jour. Amer. Med. Assoc., 1912, Vol. 57, p. 1744. 

37. Jour. Amer. Med.:Assoc.,- Oct. 19, 1929, p. 1243. 
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Picrie acid is sometimes used by malingerers to simulate jaundice and to escape 
. military service. 


Picrie acid is eliminated in the urine, though the elimination is slow. In one case 
its presence was detected in the urine for six days after the administration of a single 
dose of one gramme of picric acid.29 It is also eliminated in the fseces. 


In his annual report for the year 1938, the Chemical Examiner, Punjab, mentions 
that an attempt was made by the tribesmen to poison the water supply of the troops at 
Razani Camp on the North-West Frontier by introducing picrie acid into the water sup- 
ply tanks. Owing to its yellow colour and intensely bitter taste the acid was detected 
in time before any mischief could be made. 


SALICYLIC ACID, C.H:(OH).COOH 


This is prepared by the interaction of sodium phenoxide and carbon dioxide. Tt 
may also be obtained from natural salicylates contained in gaultheria and sweet birch, 
It is an odourless, crystalline solid, sweetish and acrid in taste, sparingly soluble in cold 
water (1 in 500), but readily in hot water, alcohol, ether and chloroform. It is anti- 
fermentative and antiputrefactive. It causes irritation of the gastric mucous membrane 
and is rarely used alone for therapeutic use. The non-official dose is 5 to 10 grains. 


Sodium salicylate is prepared by neutralizing salicylic acid with sodium carbonate. 
It occurs in odourless, white scales or shining tabular crystals, having a sweetish, un- 
pleasant, saline taste. It is soluble in water, alcohol and glycerin, but inscluble in ether. 
It is antipyretic and antirheumatic, and is mostly used in the treatment of acute rheu- 
matic fever. The dose is 10 to 30 grains. 


Symptoms.—These are burning pain in the throat and stomach, difficulty of swal- 
lowing, thirst, nausea, vomiting, diarrhcea, headache, noises in the ears, giddiness, flushing 
of the face, profuse perspiration, cold, moist skin, slow, weak, and irregular pulse, 
confused mind, delirium, insensibility and coma. Heemorrhages occur from the mucous 
membranes, e.g. epistaxis, bleeding from the gums, retinal hemorrhages causing 
amblyopia, and bleeding from the kidneys giving rise to hematuria. There may be 
bleeding from the uterus, leading to abortion. Death occurs from the stoppage of the 
heart or respiration. 


Chronic Poisoning.—This is known as salicylism and occurs when salicylic acid and 
its salts are administered for a prolonged period. The chief symptoms are loss of appe- 
tite, impaired digestion, diarrhcea alternating with constipation, eczematous eruptions on 
the skin and mental depression. The urine may be albuminous. Death may take place 
from cardiac or respiratory failure. 


Fatal Dose and Fatal Period.—Sixty to one hundred and fifty grains of salicylic acid 
have caused death. One ounce of salicylic acid has caused death after four days.40 A 
little more than one ounce of sodium salicylate proved fatal to an adult in thirty-one 
hours. Recoveries have occurred from larger doses. 


Treatment.—Emetics, lavage, sodium bicarbonate, magnesium oxide, raw eggs, milk, 
warmth and stimulants. 


Post-mortem Appearances.—_The mucous membrane of the stomach is inflamed with 
submucous hemorrhages. The same appearances are observed in the duodenum. ‘The 
spleen and liver are congested. The kidneys show the signs of inflammation. The lungs 
are generally cedematous. The brain is congested. 


Tests.—Ferric chloride gives a violet colour, which disappears on the addition of 
mineral acids, but not on the addition of alcohol or acetic acid. Bromine water produces 
a yellowish-white precipitate of tribromosalicylic acid, which dissolves in alcohol. 


Medico-Legal Points—Accidental cases of poisoning by salicylic acid and sodium 
salicylate occur from overdoses administered internally. Salicylic acid is also absorbed 
from the skin and produces toxic Symptoms when applied in the form of an ointment 
to the raw, surface or even to the intact skin. A child, 7 years old, who was suffering 
from psoriasis, died forty hours after the application of 5 per cent salicylic acid ointment 
to the psoriatic areas.41 Some individuals are susceptible to these drugs and suffer 


from poisonous symptoms even from a small dose, while others can tolerate large doses 
without ill effects. 


_ Salicylic acid is eliminated chiefly by the kidneys as salicyluric acid. Its elimina- 
tion in the urine begins within fifteen minutes of its administration by the mouth and 
ends, as a rule, within forty-eight hours. It is also excreted in perspiration, bile and milk. 
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Methyl Salicylate——This is also known as artificial oil of wintergreen, and is obtained 
by the interaction of methyl alcohol and salicylic acid. It is a colourless liquid, having 
a characteristic, aromatic odour and a sweetish, warm, aromatic taste. It is slightly 
soluble in water, and freely soluble in alcohol, ether, chloroform, glacial acetic acid or 
earbon bisulphide. 


Methyl salicylate is taken accidentally, suicidally or to procure abortion, and causes 
symptoms of acute gastro-intestinal irritation resembling those of poisoning by salicylic 
acid, followed occasionally by death. About an ounce of methyl salicylate proved fatal 
to an adult woman in 15 hours?" and a dose of 50 ml. of methyl salicylate caused the 
death of a middle aged woman in about 11 hours.48 Doses of 10 ce. to 12 ec. of methyl 
salicylate have killed children.## On the other hand, a child, aged 2 years, recovered 
after swallowing an ounce.*5 


The treatment consists in the washing out of the stomach and administration of 
olive oil and sodium bicarbonate mixed freely with water. Dextrose, saline and lactate 
solutions may be administered intravenously, and artificial respiration may be per- 
formed, if necessary. 


The post-mortem appearances are inflammation of the mucous membrane of the 
stomach and intestine and congestion of the viscera. There may be submucous hemor- 
rhages in the pelves of the kidneys and petechial hemorrhages in the renal cortex. 

Acetylsalicylic Acid (Aspirin).—This is obtained by the action of acetic anhydride 
or acetyl chloride on salicylic acid. It occurs as a white, inodorous, crystalline powder, 
having a slightly acid taste. It is sparingly soluble in water, but dissolves in 5 parts 
of alcohol and freely in ether. It is a pharmacopceial preparation, the dose being 5 to 
15 grains. Its action is antipyretic and analgesic. 


Symptoms.—These are headache, dizziness, buzzing in the ears, thirst, gastric pain, 
nausea, vomiting, red and swollen face, weak and rapid pulse, quick breathing, profuse 
perspiration, prostration, drowsiness and coma. The temperature is usually subnormal, 
but is sometimes raised. In some cases there may be cutaneous eruptions of various 
kinds, delirium and abortion in pregnancy. In severe cases the alkali reserve of the 
blood is dimimished and clinical signs of acidosis with Cheyne-Stokes respiration are 
found. Death occurs from cardiac or respiratory failure. 

Fatal Dose and Fatal Period.—Small doses of five to ten grains of aspirin may pro- 
duce in susceptible individuals alarming symptoms, such as enormous swelling of the 
face, especially the eyelids, lips, nose and tongue, congestion of the fauces, cedema of the 
glottis, difficulty in speaking, dyspnoea, etc. and may even cause death. In his annual report 
for the year 1940 the Chemical Analyser, Bombay, mentions the case of a person, 18 
years old, who died after swallowing 2 five-grain tablets of aspirin. Seventy-five to one 
hundred grains of aspirin is the minimum fatal dose, while four hundred and fifty to 
six hundred grains is the average fatal dose, since suicides usually take large doses to 
ensure success in their attempt. On the other hand, recoveries have followed much 
larger doses of twelve hundred and fifty,46 fifteen hundred 47 and two thousand 48 grains 
of aspirin. 

The fatal period varies from a few minutes to several hours. A woman, aged 45 
years, died in five minutes after ingesting five grains of aspirin#9 A male child, 5 
months’ old, died in ten hours after he was given thirty grains of aspirin.59 A man, 
aged 72 years, and a man, aged 50 years, died in about 12 hours after swallowing 150 
five-grain tablets and one thousand grains respectively.51 

Treatment.—This consists in the washing out of the stomach with a weak solution 
of sodium bicarbonate and the administration of saline purgatives. Intravenous injec- 
tion of a 4 per cent solution of sodium bicarbonate is very beneficial. This may also be 
administered by mouth or by rectum after vomiting has stopped. Large quantities of 
water may be given to hasten the elimination of the poison. Saline infusion with 
dextrose may be given intravenously. Cardiac stimulants may be administered, if neces- 
sary. Lumbar puncture in serious cases may have a beneficial effect. 


Post-mortem Appearances.—The gastric mucous membrane is eroded at places with 
blood vessels inflamed in patches. There may be haemorrhages in the other viscera. 
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Chemical Analysis—Aspirin can be easily extracted with water. The aqueous 
solution is shaken out with ether, and the ether extract is then evaporated. The residue 
contains aspirin. If the residue is heated with sodium or potassium hydroxide or even 
with water, aspirin is hydrolyzed into salicylic acid and acetic acid. A few drops of 
dilute ferric chloride solution added to aspirin in neutral solution produce a yellow- 
brown colour. 


Medico-Legal Points.—Aspirin is commonly used as a household remedy for com- 
mon cold and neuralgic or rheumatic pains, and has caused accidental poisoning when 
taken in large doses. Idiosyncrasy has sometimes produced alarming symptoms even from 
medicinal doses. Aspirin has been taken for suicidal purposes, especially in England 
and other European countries. It has also been used as a homicidal poison. A wom 
45 years old, and her daughter, 20 years old, were charged with murdering the latter’s 
child, 7 months old, by administering aspirin in its feeding bottle.®- 


ACETIC ACID, CH;COOH 


This acid occurs in nature in combination with alcohols in the essences of many 
plants, and is formed during the decay of certain organic substances. It is prepared on 
a large scale from pyroligenous acid obtained in the distillation of wood. It is a clear, 
colourless, acid liquid, having a pungent odour. 


Acetic acid acts as a corrosive poison in the concentrated form, known as glacial 
acetic acid, but acts merely as an irritant poison when diluted. Vinegar (Sirka), which 
contains four to five per cent of acetic acid may cause poisonows symptoms when taken 
in large quantities. Vinegar and acetic acid contain traces of sulphuric acid as an 


impurity. Acidum aceticum dilutum is a pharmacopeial preparation containing 6 per 
cent of acetic acid. 





Fig. 166—Acetic Acid Poisoning: Stains on the lips 
and tongue caused by glacial acetic acid. 


_ Symptoms.—The mucous membrane of the mouth and other parts of the body, with 
which the acid comes in contact, are softened and present the appearance of a yellowish- 
white colour. There is intense pain extending from the mouth to the stomach. The 
other symptoms are vomiting, difficulty in swallowing, convulsions, irritable cough and 
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collapse. The symptoms of suffocation are usually more marked, as the acid being 
volatile affects the larynx and lungs during the act of swallowing. According to Skiod- 
waski 53 hzemoglobinuria is a constant feature in this poisoning. It appears within the 
first twelve hours, and is evident even in the benign form. This sign may be helpful 
in differential diagnosis from other poisons. 


Fatal Dose.—One drachm of the concentrated acid has caused the death of a child, 
but recoveries have taken place in adults after swallowing two°*+ and six 4% fluid ounces 
respectively. 

Fatal Period—Death usually takes place within from one to forty-eight hours, 
although it has been delayed for three, seven and fourteen days.56 


Treatment.—Neutralize the acid by giving magnesia, and then produce emesis by 
giving emetics. Give demulcents, and allay pain by hypodermic injections of morphine. 
Laryngeal symptoms may be treated by the application of cold compresses to the throat 
and by giving the patient pieces of ice to suck. Tracheotomy may be performed, if 
necessary. 

Post-mortem Appearances.—Erosion or corrosion of the mucous membrane of the 
mouth, cesophagus, stomach and intestines with ecchymosed patches. 


Chemical Analysis.—Acetic acid may be separated from organic mixtures by distil- 
lation. If combined, it should be liberated by adding phosphoric acid. 


Tests—Acetic acid is recognized by its characteristic odour. When heated with 
alcohol and sulphuric acid, acetic ether (ethylacetate) is formed, which is known by its 
peculiar aromatic smell. 


Ferric chloride added to its solution, after it is neutralized with ammonia, produces 
a deep-red colour which disappears on the addition of hydrochloric acid. The red solu- 
tion, when boiled, changes to a red-brown precipitate of ferric subacetate. 


Medico-Legal Points.—Poisoning by acetic acid is rare in India, although a few 
suicidal and accidental cases have recently occurred in Travancore. 


TARTARIC ACID (CHOH, COOH): 


This acid is a constituent of a large number of plants, and occurs in many fruits, 
especially grapes. It may be prepared from potassium acid tartarate. It occurs as colour- 
less crystals or as a white powder, is odourless and strongly acid in taste. It is soluble in 
less than 1 part of water, in about 2.5 parts of alcohol and slightly soluble in ether. It 
is a pharmacopceial preparation, the dose being 5 to 30 grains. It is also a constituent 
of Seidlitz powder (Pulvis effervescens compositus). 


Ordinarily, tartaric acid is not regarded as a poison, but in large doses it may act 
as a poison. A few severe and fatal cases by poisoning by it have been recorded. 


Symptoms.—These are more of a strongly irritant nature than corrosive. There is a 
burning sensation in the throat and stomach, followed by vomiting-and diarrhea. Death 
may occur from exhaustion. There may occasionally be convulsions. 


Fatal Dose and Fatal Period—The fatal dose may be regarded as one ounce of 
tartaric acid, although a strong solution containing at least 140 to 180 grains of tartaric 
acid killed a woman, aged 67 year,°? while recovery followed a dose of 4 tolas (720 
grains) given to a man in Delhi in place of some “salts” for his constipation from an 
Indian medicine shop.5§ Death may occur in from seven to nine days. 


Treatment.—Neutralize the acid by giving calcium hydroxide or magnesium hydro- 
xide freely in water. Then pass the stomach tube gently and wash out the stomach with 
a solution of sodium bicarbodnate. Administer 1 ounce of castor oil as a purgative. Mor- 
phine may be used to relieve pain. 


Post-mortem Appearances. Erosions of the mucous membrane of the cesophagus, 
and inflammation of the greater part of the alimentary canal. According to Tardieu the 
blood remains persistently fluid and acquires the colour of red currant juice. 


Chemical Analysis.—Tartaric acid forms large transparent crystals and is readily 
soluble in water and in alcohol, but with difficulty in ether. Calcium chloride yields a 
white precipitate, soluble in acetic acid (Distinction from oxalic acid). Boiling darkens , 
tartrates, and potassium permanganate decolourises them. 





53. Presse Medicale, Paris, Nov. 28, 1925, p. 1573; Jour. Amer. Med. Assoc. Jan. 9, 


1926, p. 156. 
5A. aran and Pillai, Ind. Med. Gaz., Dec. 1944, p. 600. 
55. Dixonmann, Forens. Med. and Tozic., Ed. VI, p. 362. 
56. Karunakaran and Pillai, Ind. Med. Gaz., Dec. 1944, p. 600. 
57. Trevithick, Brit.-Med. Jour. 1893, Vol. I, p. 1321. 
38. Punjab Chemical Examiner’s Annual Report, 1926. 
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With a neutral solution of tartaric acid silver nitrate produces a white precipitate 
of silver tartrate, which dissolves in dilute ammonium hydroxide and forms a beautiful 
mirror of metallic silver on the sides of the test tubes, when heated on a water bath, 


CITRIC ACID, C.H;O;, H:O 


This acid is found free in the juice of lemons, oranges and many other sour fruits, 
and is stated to occur to the extent of from 0.05 to 0.1 per cent in human and cow’s milk. 
It is prepared by boiling lemon juice and neutralizing with calcium carbonate. It occurs 
as large, colourless prismatic crystals or as a white powder. It is odourless and strongly 
acid in taste. It dissolves in less than 1 part of water, in about 1.5 parts of alcohol and 
is slightly soluble in ether. The pharmacopceial dose is 5 to 30 grains. 


As shown by experiments on animals, citric acid is more poisonous than tartaric 
acid. Fatal cases of poisoning by this acid have occurred. A young girl59 died after 
she had taken 25 grammes of citric acid as an abortifacient. The treatment is the same 
as in poisoning by tartaric acid. 


Tests——-Calcium chloride yields a white precipitate on boiling but not in the cold. 
Boiling has no effect on citrates, but potassium permanganate turns them green. It 
gives no mirror test with silver nitrate. 


TI. ALKALIES 


Like acids, alkalies act as corrosive poisons when administered in the 
concentrated form, but act as irritant poisons when diluted. 


The hydroxides or hydrates and carbonates of alkalies which act as 
corrosives are the following :— 


1. Ammonia (Hartshorn), NH3.—Gaseous ammonia, when dissolved in 
water, forms a strong solution of ammonia (Liquor Ammonize Fortis) , 
known as spirits of Hartshorn. It contains 32.5 per cent of ammonia and js 
a colourless liquid, having a very pungent characteristic odour, and a strong 
alkaline reaction. The solution is largely employed for domestic purposes, 
such as removing paint, oil, and dirt generally from clothing. The pharma- 
copeeial preparation, liquor ammoniz dilutus (liquor ammonize) is an 
aqueous solution containing 10 per cent of ammonia by weight. 


2. Potassium Hydroxide (Potassium Hydrate, Caustic Potash), KOH.— 
This is usually met with as hard, deliquescent, white pencils or cakes. It is 
soapy to the touch, acrid to the taste, rapidly absorbs carbon dioxide from 
the air, and is very soluble in water. Its solution is known as liquor potassze 
(liquor potassii hydroxidi), which has also a soapy feel, and a strong alkaline 
reaction, and contains 5 per cent of caustic potash in water. 


3. Sodium Hydroxide (Sodium Hydrate, Caustic Soda), NaOH.—This 
occurs as white, solid masses or as cylindrical sticks, closely resembling 
potassium hydroxide. It is strongly caustic and, when dissolved in water, 
forms a solution known as liquor sodiz. It is largely employed in manu- 
factures, but cases of poisoning are rarely met with. | 


4, Ammonium Carbonate (Sal Volatile), (NH): CO3—This occurs 
as translucent, hard, crystalline masses. It has a strongly ammoniacal odour 
and a pungent, ammoniacal taste. It is soluble in 4 parts of water. Exposed 
to the air it partially dissociates, and becomes converted into porous lumps 
or a white powder. Commercial ammonium carbonate is a mixture of 


hydrogen ammonium carbonate and ammonium carbonate, and possesses a 
strongly ammoniacal odour. 


5. Potassium Carbonate (Pearl Ash, Salt of Tartar, Javakhar), KeCQ3. 
—This salt occurs as a white, crystalline powder, having a caustic and 
alkaline taste. It is highly deliquescent, and very soluble in water but 
insoluble in alcohol. It is used for washing and other cleansing purposes. 
aaa ae ee eT 


59. Zangger quoted in Erich Leschke, Clinical Toxicology, Eng. Transl., by Stewart 
and Dorrer, 1934, p. 270. | ° 
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6. Sodium Carbonate (Soda, Washing Soda, Sajjikhara), NazCOs, 
10H.O.—This occurs as large, transparent, monosymmetric crystals. When 
exposed to the air the crystals soon effloresce, and become white on the 
surface. They are soluble in water but insoluble in alcohol. Exsiccated 
sodium carbonate (Sodii carbonas exsiccatus) is obtained by the action of 
heat on sodium carbonate. It occurs as a dry, inodorous, white powder, 
with a strongly alkaline taste, and dissolves readily in water. The impure 
combined carbonates of sodium and potassium are sold in the bazaar as 
papad khara. 


A mixture of caustic soda and sodium carbonate, known as lye, soap-lye 
or soap-lees, is used for cleansing purposes. 


Symptoms.—The usual symptoms of poisoning by corrosive mineral acids 
are present with the following exceptions :— 


1. The taste is acrid and soapy. 


2 The vomited matter is strongly alkaline, and does not effervesce on 
coming in contact with the earth. It is at first thick and slimy, and later 
contains dark altered blood, and shreds of the mucous membrane from the 
gullet and stomach. 


3. Purging, which is rare in poisoning by corrosive acids, is a frequent 
symptom, accompanied by severe pain and straining. The motions consist 
of stringy mucus mixed with blood. . 


It should be noted here that the sense of heat and burning pain in the 
throat and stomach are much greater when a strong solution of ammonia is 
swallowed than when a solution of caustic soda or potash is taken. 


The ammoniacal vapour is very irritating to the respiratory organs. 
When inhaled, it produces congestion and watering of the eyes, running of 
the nose, and a feeling of suffocation with a sense of great heat in the throat. 
Death may occur immediately from suffocation due to inflammation of the 
glottis, or later from pneumonia or broncho-pneumonia. A Bengali druggist 
of Agra was seriously affected by the gas escaping from a suddenly opened 
bottle containing a strong solution of ammonia, and suffered from conjuncti- 
vitis, corneal ulcers and iridocyclitis and had almost lost his vision. 


Fatal Dose—The average fatal dose of ammonia, caustic potash or caustic 
soda is half an ounce. The smallest fatal dose of liquor ammoniz fortis is 
one fluid drachm, and that of caustic potash is forty grains. A dose of 8.5 
grammes of caustic soda taken with a view to committing suicide killed a 
Turkish woman, aged 20 years, in eleven days, and a dose of 60 grammes 
killed another woman, 35 years old, in twenty-nine hours and thirty 
minutes.°° Half an ounce of carbonate of potassium is regarded as a fatal 
dose. The fatal dose of carbonate of sodium is not certain. It is much less 
poisonous than potassium carbonate. 


Fatal Period.—Usually within twenty-four hours. Inhalation of ammonia 
vapour has caused death in four minutes, which is the shortest recorded 
period. Death may occur after weeks or months, or even after two or three 


years from inanition and starvation due to the cesophageal or pyloric 
stricture. 


Treatment.—Do not use the stomach tube or emetics, but neutralize the 
alkaline poison by giving vegetable acids, such as acetic (vinegar), citric 
(lemon or orange juice) or tartaric acid mixed with a large quantity of 
water. These should be followed by olive oil, white of egg, milk, butter and 
acidulated demulcent drinks. Pieces of ice should be given to suck. 
Morphine may be given hypodermically to relieve pain, and ether to counte: 
act the effects of collapse. oon 


. 
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The cesophageal stricture should be dilated by means of a bougie, or it 
may be necessary to perform cesophagostomy or gastrostomy. 


In poisoning by ammonia vapour give oxygen inhalation, or keep the 
patient in an atmosphere rendered moist with steam. Anodynes may be 
given for pain. 


Post-mortem Appearances.—These indicate marks of corrosion, but not 
so well-marked, as in poisoning by mineral acids. The mucous membrane 
of the mouth, throat, gullet, stomach and duodenum is softened, exfoliated 
and inflamed in patches of chocolate or black colour. The contents of the 
stomach are turbid, usually blood-stained, but frequently coffee-coloured. 
Perforation of the stomach is rare, but may occur in ammonia poisoning, 
The deeper tissues are inflamed and congested. 


The mucous membrane of the larynx and trachea shows the same 
appearances as are found in the mouth, throat, ete. In protracted cases of 
poisoning stenosis is found more often at the lower end of the cesophagus 
than at the pylorus. 


In the case®! of a man who died from poisoning by a solution of 
ammonia, the viscera were found in a highly congested state, including the 
cesophagus, the lungs and the pancreas, which latter was adherent to the 
duodenum, and the contents of the stomach smelled strongly of ammonia and 
had a soapy feel. The Chemical Analyser detected both free and combined 
ammonia in the viscera. 


Chemical Analysis.—The contents of the stomach are alkaline in reaction 
and soapy to the feel. Ammonia may be separated from organic mixtures by 
distillation, and other alkalies may be separated by dialysis or by incinerat- 
ing them in a porcelain capsule to drive off animal and vegetable matter. 
The residual ash is then dissolved in acidulated water, and tested for the 
presence of sodium and potassium as given in the following table :— 


_— eee 


Reagents. Ammonium. Potassium. Sodium. 
a 
I. Caustic potash | Ammonia gas is given off known Nil. Nil. 

and heat. by its odour, by its turning red 


litmus paper blue and by giving 
rise to white fumes of ammonium 
chloride when a glass rod wet 
with hydrochloric acid is brought 
into ccntact with it. 


2. Nessler’s re-agent. | Yellow, or brown colouration or Nil. Nil. 
dark brown precipitate. 
3. Tartaric acid Nil. White granular preci- Nil. 
(strong) and pitate. 
alcohol. 
4. Platinic chloride. | Yellow, crystalline precipitate in | Yellow, crystalline pre- Nil. 
solutions acidulated with hydro- cipitate in solutions 
chloric acid, soluble in 80 per acidulated with 
cent alcohol. hydrochloric acid, in- 
soluble in 80 per cent 
. alcohol. 
5. Flame test. Nil. Violet. Yellow. 


_—_—_ OO 


The caustic alkalies give a brown precipitate with silver nitrate: while 


their carbonates give a whitis -yellow precipitate and effervesce on the 
addition of an acid. 


61. Bombay Chemical Analyser’s Annual Report, 1929, p. 5. 
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Ammonia is formed during putrefaction. Hence its detection is of no 
consequence, unless analysis is undertaken immediately after death when 


the body is still fresh. 


Medico-Legal Points—Poisoning by alkalies is much less frequent than 
poisoning by mineral acids. A few suicidal and accidental cases have, how- 
ever, occurred. In most of the accidental cases the alkalies were taken by 
adults or children in mistake for beer, medicine, etc. Homicidal cases are 
very rare indeed. A case *® of attempted murder by the administration of 
caustic soda is recorded. A man, aged 78, and his wife, aged 76, were given 
soup containing 7.99 grammes of caustic soda. Atter the first swallow the 
couple noticed that the soup had an unpleasant taste and smell and their 
mouths began to burn. The man spat out the liquid but the woman 
swallowed a teaspoonful. A dark red painful swelling on the tip and sides 
of the tongue was found; the man recovered in 8, the woman after 20 days. 


Cases have occurred, where a solution of caustic soda has been thrown 
maliciously on the face and body of an enemy. In one case cloth soaked 
in caustic soda solution was rubbed on the eyes of one Rajaram, 
a Mulkchtar-i-am of a lady zamindar, when he was struck with acute pain, 
and sat down and began to cry. As a result of throwing this corrosive 
substance he lost his power of sight in one eye completely. His other eye 
was saved, though it was not in a normal condition at the time. The motive 
for the assault was the grudge and enmity existing between the complainant 
and the accused, Gajadhar. In another case ** a man visited a brothel in 
Bombay City early one morning and threw some corrosive liquid over the 
face and bodice of a prostitute who was sleeping there. The liquid on 
analysis proved to be a concentrated solution of caustic soda. 


Caustic soda is also applied externally to the neck of an ox or a buffalo 
so as to render it unfit for bearing the yoke of a plough owing to its local 
corrosive action and thus causing serious loss to an agriculturist.® 


Concentrated lye acts as a corrosive poison. It has been taken 
accidentally by children, and has been swallowed by adults as a means of 
suicide. In a few cases it has been thrown on the person of an individual 
with intent to cause burns and serious injury. In his annual report for the 
year 1947, the Chemical Examiner of the United and Central Provinces 
mentions a case which occurred at Kanpur, where lye was thrown on eleven 
children who were playing with a rubber ball, which went into the factory. 


Poisoning by ammonia is more common than poisoning by fixed alkalies. 
Accidental poisoning may occur from swallowing a strong solution of 
ammonia or from inhalation of ammonia fumes escaping from broken 
ammonia jars or from leaking ammonia pipes in refrigerating installations. 
Owing to its strong penetrating odour ammonia is not ordinarily used for 
homicidal purposes, but it is sometimes taken internally with intent to com- 
mit suicide. It is thrown on the face with a view to causing injury. It is 
rarely swallowed or injected into the vagina for procuring criminal abortion. 


Calckum Hydroxide (Slaked Lime), Ca(OH)s.—This is obtained by 
adding water to calcium oxide (quicklime). It is a white, amorphous 
powder, slightly soluble in cold water, and less soluble in hot water. It 
dissolves freely in solutions of glycerin and of sugars. It is a pharmacopceial 
preparation, the dose being 5 to 15 grains. 








Criminol. Review, Oct. 1934, p. 372. 
63. Lender, May 28, 1925, p. 10. ‘ 
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65. Beng. Chem. Exam. Annual Rep., 1937, p. 16. 
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Lime, slaked or unslaked, acts as a caustic, when used externally and 
acts as a corrosive poison, when taken in a large quantity. The action is due 
to the alkanity and not due to calcium. 


Symptoms.—Severe burning pain in the throat and stomach, nausea, 
vomiting, thirst, cold, clammy skin, rapid, feeble pulse, collapse and death 
within 24 hours. 


Treatment.—Same as in other alkaline corrosives. For lime burn of the 
eye immediate vigorous washing with water for half an hour is recommended 
after instilling cocaine eye-drops to counteract severe blapharospasm. To 
remove lime from the cornea a freshly mixed solution of 2 ounces of ammo- 
nium tartarate in one pint of distilled water is useful. After cleaning the eye 
homatropin eye-drops should be put followed by liquid paraffin drops after 
a tew minutes.® 


Post-mortem Appearances.—There may be congestion of the mucous 
membrane of the stomach and intestines. 


Medico-Legal Poimts.—Lime may be taken accidentally or with suicidal 
intent. The dust from lime kilns may get into the eyes and cause corrosion 
of the eyes. It may also be inhaled and cause irritation of the respiratory 
tract. 


In his annual report for the year 1947, the Chemical Examiner, Bengal, 
mentions the case of an undertrial prisoner who committed suicide by taking 
some calcium hydroxide. He had severe vomiting and died in 24 hours. 


66. J. D. P. Graham, Brit. Med. Jour., April 16, 1955, p. 964. 


CHAPTER XXII 
IRRITANT POISONS 


Irritant poisons are those which, by their specific action, set up inflam- 
mation in the gastro-intestinal canal. 


General Symptoms.—The symptoms are delayed from half an hour to 
an hour or more. These are burning pain, difficulty in swallowing, feeling 
of constriction in the throat and cesophagus, severe pain in the stomach, 
intense thirst, nausea and violent, persistent vomiting. The vomited matter 
at first contains food, then becomes bilious and lastly contains altered blood. 
There is purging accompanied by tenesmus and pain, and tenderness over 
the abdomen; the stools may contain mucus and blood. There is dysuria. 
Collapse sets in, when the skin is cold and clammy, and the pulse is quick, 
feeble and intermittent. Cramps also occur in the legs. Sometimes, con- 
vulsions occur before death, which may take place at once from shock, or 
from exhaustion in one to four days. 


If the patient survives for some time reaction sets in, consequently the 
skin becomes hot and dry with a rise of temperature, but death may occur 
later from stricture of the cesophagus. 


Diagnosis.—lIrritant poisoning has to be diagnosed from certain diseases, 
such as cholera, acute gastritis, acute gastro-intestinal catarrh, peritonitis, 
colic, and rupture of the stomach. 


A. INORGANIC 


I. NON-METALLIC POISONS 
PHOSPHORUS 


There are two varieties of phosphorus, white and red. The white 
variety ordinarily occurs in the form of white, waxy, translucent cylinders. 
On exposure to light it becomes yellow. It is insoluble in water, somewhat 
soluble in alcohol and ether, and also to-a slight extent in fatty and ethereal 
oils, but readily dissolves in carbon bisulphide. When exposed to the air 
it slowly oxidizes and emits white fumes, which have a garlic-like odour, 
and are luminous in the dark. At 34°C. it ignites in the air, burning with 
a very white flame. On account of the ease with which phosphorus under- 
goes oxidation it is always preserved under water. 


White phosphorus is very poisonous, and is used in preparing vermin 
paste for the destruction of rats and other vermin. This paste contains one 
to four per cent phosphorus mixed with oil, flour, sugar and some pigment, 
probably indigo. Phosphorus is occasionally used in the manufacture of fire- 
works and gunpowder. It is also used in the manufacture of lucifer matches, 
and enters into the composition with which these matches are tipped. 


The organic phosphorus compounds, such as parathion (diethyl-para- 
nitrophenyl thiophosphate), H.E.T.P. (hexaethyl tetraphosphate), T.E.P.P. 
(tetraethyl pyrophosphate), O.M-P.A. or schradan (octamethyl pyrophos- 
phoramide) and Mipafox [bis- (mono-isopropylamino) -fluorophosphine oxide] 
are used as insecticides in agriculture. They are highly poisonous to man. 
These substances like D.F.P. (di-isopropyl-fluorophosphonate) caxise inhibi- 
tion of the enzyme cholinesterase, the effects of which produce’ ‘Poisonous 
symptoms. 


Red phosphorus is a violet-ted, solid: mass, a is prepared by heating 
the white variety at a temperature: of 240°C * tor2 xSP: 
nitrogen or carbon’ dioxide. Ww is insoluble it arbon bisulphide, is, not ! 
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luminous in the dark, and has no taste or odour. It does not oxidize in the 
air at the ordinary temperature, and is not, therefore, preserved under water. 
Unlike the white variety, it is not poisonous, but the commercial red 
phosphorus may be poisonous, as it sometimes contains as much as 0.6 per 
cent of the white variety. It is used in the manufacture of “ safety ” matches 
but the matches do not contain phosphorus, being tipped with a mixture of 
potassium chlorate and antimony sulphide. They are ignited by being 
rubbed upon the side of the containing box, which is covered with a thin layer 
of red phosphorus and powdered glass. 


Symptoms.—In acute poisoning the symptoms may appear in a few 
minutes after swallowing a poisonous dose, but usually they are delayed 
from one to six hours. The symptoms complained of by the patient are a 
garlic-like taste in the mouth, and burning pain in the throat, gullet and 
stomach followed by intense thirst, nausea, eructations and vomiting. The 
ejected matter has a garlicky odour, is luminous in the dark, and is coloured 
with bile, but later contains almost pure blood. The breath is also garlicky 
in odour and may be luminous in the dark. Diarrhcea is not a constant 
symptom but, when present, the motions are dark, offensive and sometimes 
phosphorescent just like the vomited matter. In rapidly fatal cases these 
symptoms become severe, collapse sets in, and the patient passes into a state 
of delirium or convulsions and coma. 


In most cases, however, the symptoms abate, and there is a semblance 
of recovery. After a period of intermission lasting from two to six days 
jaundice makes its appearance, and becomes well-marked. The pain in the 
stomach increases in severity, and the abdomen becomes distended. The 
liver is greatly enlarged and tender to touch, and so is the spleen. Vomiting 
is much more distressing. Diarrhoea is more severe. Both the vomited 
matters and motions contain blood. There are also haemorrhages from the 
nose and other mucous membranes, such as the urethra, vagina and uterus. 
Abortion occurs in a pregnant woman with alarming flooding. ‘Subcutaneous 
hzemorrhages or purpuric spots may be present. The urine becomes very 
scanty, highly coloured and strongly acid in reaction, containing albumin, 
blood, bile-pigments and tube casts, and occasionally leucin, tyrosin and 
cystin. Hypoglycemia is often present. 


The nervous symptoms develop ; viz. frontal pains, restlessness, insom- 
nia, ringing in the ears, deafness, impaired vision, formication, cramps, 
tremors and paralysis. There is frequently priapism. The pulse becomes 
feeble, quick and irregular. Fever sets in, and a condition of stupor or coma 


supervenes ending in death. Sometimes, delirium or convulsions precede 
death. 


The symptoms! of acute poisoning by organic phosphorus compounds 
are giddiness, headache, anorexia, nausea, wheezing, tightness of the chest 
and a sensation of pricking of the eyes accompanied by suffused conjunctive, 

( contracted pupils and difficulty in raising the upper eyelids. These are 
followed later by vomting, abdominal cramps, diarrhoea, perspiration, sali- 
vation, pale face, cramps in the muscles of the legs, muscular weakness, 
diminished tendon reflexes, delirium, coma and death. 


In poisoning by Mipafox general weakness of almost all the voluntary 
muscles of the trunk and upper extremities and complete flaccid ‘paralysis 
of the lower limbs are observed in addition to the usual symptoms of 
poisoning,” 

J. Keith Simpson, Modern Trends in Forensic M edicine, 1953, pp. 310-31 
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Fatal Dose.—The smallest fatal dose recorded for an adult is one-eighth \ 


of a grain, but one to two grains may be regarded as an ordinary fatal dose. 
An infant of five weeks is reported to have died from sucking the head of a 
single lucifer match containing about one-fiftieth of a grain of phosphorus? 
Recovery has followed the doses of four and six grains of phosphorus. 


Fatal Period.—Death occurs in four to ten hours if it is due to collapse ; 
otherwise it usually takes place in from two to seven days, but may be 
delayed for two or three weeks. Death occurs in nine to ten hours in poison- 
ing by organic phosphorus compounds. 


Treatment.—_The stomach should be washed out with a solution of 
potassium permanganate of the strength of about 10 to 15 grains to one pint 
of water. Potassium permanganate acts as a chemical antidote, oxidizing 
phosphorus, forming harmless compounds, phosphoric acid and phosphates, 
and itself changing to manganese dioxide. Large doses of charcoal should 
afterwards be administered. 


The stomach can also be washed out with warm water until the smell of 
phosphorus disappears, and then with magnesia suspended in water or with 
milk of magnesia. Two to three grain-doses of copper sulphate may be given 
every five minutes until free emesis is produced. It acts as an antidote, as 


it combines with phosphorus and forms an insoluble, harmless salt, phos- ’ 


phide of copper. Oils and fats must never be given, for they dissolve 
phosphorus and promote its absorption. Purgatives, especially magnesium 
sulphate, should be given to evacuate the bowels. Morphine may be given 
hypodermically to relieve pain. Dextrose and alkaline drinks may be given 
to protect the liver and normal saline may be administered intravenously to 
combat shock. Atropine may be administered subcutaneously at short 
intervals in poisoning by organic phosphorus compounds. 


Post-mortem Appearances.—Petechial hemorrhages are commonly found 
under the skin, which is usually yellow.) On opening the cavities of the 
body the smell of garlic may be observed, but this is not possible in India 
owing to the rapid occurrence of putrefactive changes.\ The mucous mem- 
branes of the stomach and intestines are yellowish or greyish-white in colour, 
and are softened, thickened, inflamed and corroded, or completely destroyed 
in patches exhibiting even perforations. Their contents may be garlicky in 
odour and luminous in the dark. 

The liver presents the most characteristic appearances. It is very much 
enlarged, but may be normal in size or contracted. It is doughy in consist- 
ence, uniformly yellow, easily friable, and contains many hzemorrhagie spots 
in its substance. There is fatty degeneration of the liver cells. In acute 
yellow atrophy the liver is smaller in size, greasy, leathery and of a dirty 
yellow colour. Its capsule is wrinkled. The liver-cells are mostly necrosed, 
and contain crystals of leucin and tyrosin. 

The heart and kidneys show signs of fatty degeneration. The blood is 
fluid and disorganized, the colouring matter of the hemoglobin being dis- 
solved in the liquor sanguines. 

Chronic Poisoning.—This form of poisoning, although rare in these days, 
may occur among persons exposed to the white fumes resulting from the 
oxidation of white phosphorus in factories. 


The symptoms are a sallow complexion, lassitude, pain in the aldémen 






_ 


- «= i. 
nausea, vomiting, diarrhoea, jaundice, bronchitis, pain in the joints and. - 





emaciation ; but the chief characteristic symptoms are caries of ‘the 
and necrosis of the jaws, especially the lower jaw, It is supposed ° 
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vapour of phosphorus gains access to the jaw (phossy jaw) through a carious 
tooth or an interspace caused by a missing tooth. Death occurs from 
debility, blood poisoning or pyogenic infection. Abortion usually occurs 
among pregnant women. 


Treatment.—Advise thorough cleanliness and ventilation by the use of 
extraction fans in the match factories. The air of the work rooms may be 
saturated with ntine. The teeth of the workmen should be occasionally 
examined, and the teeth, if found carious, should be filled in or extracted, 
The workmen should also be persuaded to use systematically mouth washes 
of sodium bicarbonate. 


Chemical Analysis—Phosphorus may be separated by distillation from 
organic mixtures, and may be detected by its smell and luminosity in the 
dark. Its phosphorescence is diminished by the presence of alcohol. Hence, 
in cases of suspected phosphorus poisoning a saturated solution of common 
salt should be used as a preservative instead of alcohol. It can also be 
separated by shaking the contents of the stomach, etc. with carbon bisul- 
phide, which dissolves phosphorus. 


Tests.—1. Scherer’s Test-—The suspected material in a finally divided 
condition is placed in a conical flask with a capacity of about 500 cc. and 
covered with cold water. A few cubic centimetres of cadmium sulphate 
solution are added and the liquid is acidified with dilute sulphuric acid. 
The flask is closed with a cork having two slits from which are suspended 
two strips of filter paper, one soaked in 5 per cent silver nitrate solution and 
the other in a solution made by adding sodium hydroxide solution to 5 per 
cent lead acetate solution until the precipitate first formed is redissolved. 
The strips of filter paper must be so arranged as not to touch each other or 
the sides of the flask. The flask is then heated on a water bath in the dark 
to'40° or 50°C. If the silver paper darkens from the fumes, while the lead 
paper does not change, phosphorus may be present. If the silver paper does 
not darken, phosphorus is not present. If both the papers darken, hydrogen 


sulphide is present, or both hydrogen sulphide and phosphorus may be 
present. 


2. Mitscherlich’s Test.—If the mixture is acidulated with sulphuric acid 
and distilled, the luminous vapour of phosphorus will be seen in the cool 
condenser in the dark. Certain substances, such as alcohol, ether, chloro- 
form, phenol and turpentine, if present, will prevent the development of 
luminosity. This is a very delicate test, and will reveal one part of phos- 
phorus in 100,000 parts of the material. 


3. Phosphine Test—If hydrogen is passed through the warmed 
suspected fluid material, phosphoretted hydrogen is evolved, which will burn 
with a green flame. If the gas is passed into a solution of silver nitrate, a 
black precipitate is formed. The green flame, when examined with a 
spectroscope, shows one band in the orange and yellow between C and D, 


but very close to D, and several bands in the green. This test is also known - 
as Dusart-Blondlot’s test. 


4. Heated with a few drops of strong nitric acid and some ammonium 
molybdate solution a concentrated acid solution of the suspected material 
gives a yellow, crystalline precipitate, if phosphorus is present. 


Medico-Legal Points.—The poisonous effects are more powerful if phos- 
phorus is dissolved or well triturated than when used in solid lumps. 


In Europe, phosphorus poisoning is usually suicidal. Pregnant women 
have often been accidentally poisoned by phosphorus as they take it to induce 
criminal abortion. It is seldom used for homicidal purposes. The odour 
and taste as also the luminosity in the dark reveal its presence. 
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Poisoning by phosphorus is rare in India, but a few accidental, suicidal 
and even homicidal cases have occurred. A Hindu male child‘ died after 
swallowing accidentally 4 or 5 “cracker caps”, little reddish pellets con- 
taining phosphorus and enclosed in circular discs of paper. They are 
intended to be rubbed against any hard or rough surface when they will 
ignite spontaneously and continue burning in a succession of small explosions 
accompanied by evolution of bright sparks and clouds of irritating vapour. 
In his annual report for the year 1940, the Chemical Examiner, Bengal, 
reports a case in which a girl, aged 12 years, committed suicide by taking 
‘“‘eracker caps”. A Parsi lad,? not seeing his name in the first published 
list of the successful candidates at the matriculation examination declared on 
May 31, 1933, took a dose of phosphorus with fatal consequences, as he 
thought that he had failed. His name appeared in the second list of the 
successful candidates. 


A case® of attempted homicidal poisoning by phosphorus is recorded. 
A woman administered tips of matches in a betel to her husband with the 
intention of poisoning him. The man, on chewing the betel, detected a 
peculiar taste and smell, and immediately spat it-out. The chewed betel was 
found to contain tips of lucifer matches in which phosphorus was detected. 
In his annual report for the year 1940, the Chemical Examiner, Madras, 
records a case where white phosphorus was mixed in the food which was 
served to a guest who was invited to dinner. After eating a few morsels of 
the food the guest was seized with an uneasy sensation in the stomach and 
vomited. White phosphorus weighing about 2/5 grain was detected in the 
remaining food. 


In war time phosphorus is used for creating smoke screens and for its 
incendiary properties it is used in small arms, in bullets, in hand-grenades, 
in shells and in bombs. A case’ recorded in which an airman, while flying 
over enemy territory, received a bullet wound in the left thigh and died of 
acute phosphorus poisoning after six days. The bullet being an explosive 
one and containing a charge of high explosive and 34 grains of phosphorus 
exploded in the soft tissues and set free concentrated phosphorus which was 
absorbed in the system. 


Phosphorus is occasionally used to set fire, and is frequently suspected 
of being the cause of the so-called spontaneous combustion occurring in 
cotton bales. In his annual report for the year 1928, the Bombay Chemical 
Analyser mentions that he received two small tin pill-boxes from Ahmedabad 
where they had been seized in connection with a case of suspected arson. 
One contained a piece of charred cotton wool waste and the other a few 
fragments of a dark, fuming, semi-solid substance. The fuming matter 
proved to be white phosphorus, and the same was detected in the charred 
cotton. White phosphorus, rolled up in a wet cloth,® or dissolved in carbon 
bisulphide,® was also employed to set fire to postal letter boxes during the 
civil disobedience movement in 1932. 


Although phosphorus is very readily oxidized in the air, it may be 
detected in the unoxidized form in a dead body several days after death even 
when it has reached an advanced state of decomposition. This is probably 
due to the fact that the reducing gases which are developed during decom- 
position protect phosphorus from oxidation. Alpers 1° found phosphorus in 
eee 

4. Bombay Chemical Analyser’s Annual Report, 1930, p. 6: see also West Bengal’s 
Chemical Examiner’s Annual Report, 1952. 
. Free Press Journal, June 4, 1933. 
Ind. Med. Gaz., Oct. 1907, p. 394; Beng. Chem. Exam. Annual Rep., 1906. 
A. J. Blaxland, Brit. Med. Jour., Dec. 5, 1942, p. 664. 
Madras Chem. Examiner’s Annual Reov., 1932, p. 8. 
Punjab Chem. Examiner’s Annual Rep., 1932, p. 7. 
10. Pharm. Ztg., 58 (1913), 127; Autenreith, Ibid. p. 20 
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the gastro-intestinal contents of a woman who had died as a result of acute 
phosphorus poisoning and whose body was not exhumed until four weeks 
after death. Felletar? proved the presence of free phosphorus in the two 
bodies which had been buried for twelve and thirteen months respectively. 
It must, however, be remembered that such instances are very rare, and it 
is advisable that in cases of suspected phosphorus poisoning the chemical 
analysis should be made as early as possible. It must also be borne in mind 
that phosphorus occurs in combination mainly as phosphates in the var lous 
articles of food and in the tissues and fluids of the human body ; hence its 
detection in these forms has no value for medico-legal purposes, but its 
presence in the body in the elementary form is sufficient to prove phosphorus 
poisoning, as it does not occur free in nature. 


Phosphoretted Hydrogen (Trihydrogen Phosphide, Phosphine, PH;).— 
This is obtained by boiling phosphorus in a flask with a solution of potas- 
sium or sodium hydroxide. It is also produced, when calcium phosphide is 
brought into contact with water. It is a colourless gas, VeTY slightly soluble 
in water and having a penetrating, garlic-like odour. It is not inflammable 
in the air at the ordinary temperature, but it ignites at a temperature below 
100°C. 


This gas, when inhaled, is highly poisonous, reducing the oxyheemoglobin 
of the blood, and proves rapidly fatal, when 2,000 parts of it are contained in 
one million parts of air. Four hundred to six hundred parts of the gas per 
million parts of air produce dangerous symptoms, if inhaled for half to one 
hour, while 100 to 200 parts per million of air is the maximum amount that 
can be inhaled for an hour without serious results” The chief symptoms 
are nausea, vomiting, diarrhoea, rapid and then slow and laboured respira- 
tions, cold, clammy sweats, weakness, tremors, convulsions, delirium, coma 
and death from respiratory or cardiac failure. 


Post-mortem examination shows that the brain, lungs and liver are con- 


gested, and the heart is full of dark blood. 


Several cases of fatal poisoning by this gas have occurred on board ships 
carrying ferro-silicon as part of their cargo. Ferro-silicon is an alloy of iron 
and silicon used in the manufacture of steel. It often contains as an impurity 
calcium phosphide, which undergoes decomposition in the presence of 
moisture and evolves phosphoretted hydrogen. 


CHLORINE 


Chlorine is a greenish-yellow gas, having an unpleasant irritating odour even when 
diluted, and is largely used as a disinfectant and as a bleaching agent. 


Symptoms—The chief effects after inhalation of the gas are an intense feeling of 
tightness in the chest, and a sense of being totally unable to take an inspiration. The 
case may be of three degrees, mild, severe or extreme.18 


Mild.—In these cases cough is frequent and painful. Cough may be dry and harsh, 
or may be accompanied by greenish, viscid sputum. Other signs are headache, pain in 
the eyes, and abdominal pain with hurried respiration. These symptoms soon subside. 

Severe.—The patient is cyanotic, with frequent panting and painful respirations, 
headache, a little pyrexia and drowsiness. 


Extreme.—Dry, red throat, cracked and furred tongue, intense cyanosis, oedema of the 
lungs, pulse 80 and respirations 30 per minute, coma and death. 


Inhaled in the concentrated form, i.e. when not freely diluted with air, chlorine 
causes death by cardiac paralysis or by asphyxia. 





11. Pest, Med.-Chir. Presse, 1890, XXVI, p. 148; Witthaus, Manual of Toxic., Ed. UH, 
p. 674. 
12. Henderson and Haggard, Noxious Gases, 1927, p. 188. 


13. For detailed description vide an address on Gas Poisoning by Leonard Hill, Brit. 
Med. Jour., Dec. 4, 1915, p. 80L 
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People exposed to the vapours of chlorine suffer from its chro 


become anzemic, suffer from dyspeptic complaints and acidity, and lose a effects, The 
soon become carious. Lung troubles then set in resulting in chronic sh. eir teeth, 
emphysema. bron chitis ad 
Compounds of Chlorine—The compounds of chlorine, such as bleach;,, 
chlorinata), Dakin’s solution (liquor sode chlorinate chirurgicalis) and Lay Powder (calx 
infecting fluid (liquor sodz chlorinate), act as irritant poisons, ang barraque’g dis 
gastritis and suffocative bronchitis. Produce a cute 
Fatal Dose.—Uncertain. Air containing about 1 part of chlorine 
fatal immediately by causing acute cedema of the lungs. Three to Foy, 00 may prove 
bleaching fluid consisting of a solution of potassium or sodium hypoch), drachms fa 
death of an infant. Recovery has, however, followed a dose of twenty “ite causeg the 
Fatal Period.—Death may occur in forty-eight hours after inhaling SUnces, 


Treatment.—Removal of the patient to fresh air, and steam or oxy ure chlorine. 
severe cases of chlorine poisoning it is very necessary to get rid of the 
lecting in the air tube which is asphyxiating the patient. This can be | Xu ation eol- 
ing the thorax, inverting the posture and resorting to artificial respirati, Re by Squeez- 
mouth to mouth method. It is suggested that atropine should be adm. pedi 
dermically, as it lessens secretion of fluid and dilates the bronchioles, Stered hypo- 
in severe cases. Physiological salt solution with ten per cent dextrose ~ Ut i 


IS of y 
tered intravenously. Venesection may be tried and camphor and coram;.°V be a °, ise 
hypodermically. As a prophylaxis against the gas the soldiers in the May be given 


were provided with respirators (masks) soaked in a solution of sodiun, rst Great War 
hyposulphite of soda, also known as thiosulphate of soda, and 208g] en learbonate and 
When the bleaching powder has been swallowed, evacuate the stomac for e 


ha ee eyes. 
treat the symptoms by giving demulcent drinks and hypodermic inj ectig, Contents, ved 
to relieve pain. 


of morphine 

Post-mortem Appearances.—Intense inflammation of the air~passa 
and cedema of the lungs, which, on section, exude tenacious, frothy ang Ss, emphysema 
stained secretion. The same kind secretion fills the trachea and broneh; sli y blood- 
rhal condition of the stomach and duodenum. Congestion of the abdom;—. A 


cute - 
odour of chlorine in the ventricles of the brain. The heart is enlarged al o Carar 


Tgans. The 
Tests——The gas can be recognized by its odour and its bleachin 
litmus paper. Chlorine water dissolves gold-foil. Chlorine water (or 


tion on moist 
mixture of potassium iodide and starch paste turns it blue, which 
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heating. ‘ discharged "on 
Medico-Legal Points——Poisoning by chlorine is very rare exce . 
chemical laboratories and factories where chlorine and its compounds 8Cciden 


7 & * tal] i 
ing power (calcium hyochlorite), are used or manufactured. ° Chiop; Pecially ble, ” 


used as a lethal gas by the Germans during the First Great War, and it can was lan 
casualties among the allied forces. ‘sed Numerous 
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Bromine is a dark reddish-brown liquid, volatilizing at the ording 
in red and intensely irritating fumes of an unpleasant odour. In the fe temperature 
found only in laboratories and chemical works. ee it is 
Symptoms.—When taken internally in a liquid form, bromine acts 
poison and causes intense burning pain in the mouth, throat, stoma, 2S a Corrosive 
dysphagia, vomiting and eructations of a peculiar offensive vapour. The nd a omen 
so rapid and powerful that unconsciousness and collapse soon superven, OXle action is 
producing the initial symptoms of thirst, vomiting, purging, etc. It Prog Without even 
wound if it drops on the hand or any other part of the body. Uces a severe 
The fumes of bromine, when inhaled, cause symptoms of violent, Ca 
mation of the air-passages, producing cough, constriction of the ches *? thal inflam- 
cedema of the glottis and larynx and death from suffocation. C&dema of 7 hzemoptysis 
sometimes occur. the lungs may 
Compounds of Bromine.—Bromides of ammonium, sodium and 
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sedatives to the nervous system when taken in medicinal doses (5 to ‘pessium act as 
produce poisonous symptoms, known as “ bromism ”, when administereg * i 


}; but 
or when continued for too long a period. The symptoms are skin eruptj tn large d 
of red papules and pustules on the face and back, indigestion with loss ons In the form 


odour from the breath, muscular weakness, staggering gait drowsiness, te; 4 8PPetite. foul 

diminution of cutaneous sensibility, conjunctivitis, increase of nasal and pieney ae , 
tions, loss of sexual power and general depression. In some cases stupoy .°™@chia} secre- 
set in. In severe cases mental confusion, delirium, dementia or melanch,)2@a coma may 


ol: 
Fatal Dose and Fatal Period.—Uncertain. One ounce of undiluted br. = RY occur. 
death in seven hours and a half. About 2 grains of free bromine catsag “© has caused 
the death of 
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a girl, aged ten years, in 12 hours. A dose of one hundred grammes of sodium bromide 
caused death in six days from a bilateral pneumonia of the inferior lobe,!4 but about 
thirty grammes of sodium or potassium bromide may produce alarming symptoms. 


Treatment—-Administer apomorphine hypodermically or other emetics, and give 
starch or albumen. Give ammonia vapour and steam for inhalation when bromine fumes 
are inhaled. Administer by the mouth 15 grains of sodium chloride thrice a day or 
physiological saline solution intravenously once a day to hasten the elimination of bromides 
from the system. Inject hypodermically caffeine, sodium benzoate and strychnine to 
combat respiratory failure. 


Post-mortem Appearances.—When liquid bromine is administered, there is inflam- 
mation of the csophagus and stomach with dark brown stains on the mucous membrane, 
which presents a leathery, parchment-like appearance. Occasionally there is perfora- 
tion of the stomach, or the stomach wall is destroyed altogether. 


When bromine fumes are inhaled, there is inflammation of the respiratory tract. 


Chemical Analysis——Free bromine may be separated from organic mixtures by 
distillation. If combined, the mixture should be saturated with potassium bichromate 
and acidulated with sulphuric acid, before it is distilled. 


Tests Bromine can be recognized by its colour and odour, as well as by its 
colouring starch paper yellow. It forms an orange or yellow coloured solution in chloro- 
form or carbon bisulphide, and with phenol forms a white, crystalline precipitate due 
to the formation of tribromophenol, insoluble in water. A filter paper impregnated with 
a dilute solution of fluorescein and moistened with 35 per cent acetic acid, when exposed 
to the vapours of bromine, will become pink. Compounds of bromine give a whitish- 
yellow precipitate with silver nitrate, which is not readily soluble in ammonium hydrate, 
but soluble in potassium cyanide. 


Medico-Legal Points.—Poisoning by bromine, though rare, has occurred when it 
was swallowed in the liquid form or when its fumes were inhaled. A case15 is recorded 
where a saturated solution of potassium bromide was administered by a man to his 
wife with intention to cause harm. 


During the First Great War, the Germans used certain organic compounds of bro- 
mine in asphyxiating and lachrymating shells. The vapours of these substances in 
concentration as little as one part in several millions of air are said to cause watering of 
the eyes and inability to open them, so specifically irritating are they to the conjunctive. 
In greater concentrations they are said to cause irritation of the mucous membrane of 
the respiratory tract. 


Bromine and bromides are eliminated in the urine, saliva, sweat and milk. An 
infant, six months old, got a painful pustular eruption due to bromine excreted in the 
milk of the mother, who had been addicted to the use of a proprietary remedy, “ Miles 
restorative nervine”, a solution of bromides in syrup.16 An infant 10 days after its 
birth got cutaneous eruptions due to bromide derived from the mother’s milk.17 


IopINE 


This is a solid, having bluish-black, soft and scaly crystals with a metallic lustre 
and an unpleasant taste. At all temperatures iodine gives off a violet coloured Vapour, 
possessing a characteristic odour. It is only slightly soluble in water, but is freely 
soluble in alcohol, ether, chloroform, glycerin, carbon bisulphide or aqueous solutions 
of iodides. The following are the pharmacopeial preparations of iodine :— 


1. Liquor Iodi Aquosus (Aqueous solution of iodine).—~It is also known as Lugol’s 


solution or liquor iodi compositus, and contains 5 per cent of iodine with 10 per cent, 
of potassium iodide in water. Dose, 5 to 15 minims. 


2. Liquor Iodi Fortis (Tinctura Iodi Fortis or Liniment Iodine).—It contains 10 
per cent of iodine by weight and 6 per cent of potassium iodide by weight. 

3. Liquor lodi Mitis (Tinctura Iodi Mitis or Tincture of Iodine) .—It contains 2.5 per 
cent of iodine and 2.5 per cent of potassium iodide. Dose, 5 to 30 minims. 

Iodine, when swallowed in the solid form, acts as a corrosive poison, while its. 
vapours are strongly irritant to the respiratory passages. 
Symptoms.—Acute Poisoning.—Soon after swallowing a large dose of iodine, there 
is a burning pain in the mouth, csophagus and stomach, followed by intense thirst, 
eee 


14. Vilen, Quoted by Erich Leschke in his Clinical Toxicology, Eng. Transl. by Stewart 
and Dorrer, 1934, pp. 95. 96. 


15. Beng. Chem. Examiner’s Annual Report, 1934. p. 13. 


a Jour. Amer. Med. Assoc., April 9, 1921, p. 1012; Amer. Jour. Dis. Child., 1921, Vol. 
+ P- . 


17. Geo. T. C. Young, Brit. Med. Jour. April 1, 1950, p. 769. 
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alivation, vomiting and purging. The vomited matters and stools are dark, yellow or 
blue in colour, contain blood and have the peculiar odour of iodine. The lips and the 
angles of the mouth are stained yellow. The urine is suppressed or scanty, dark, red- 
brown in colour and has the strong smell of iodine. The pulse is small and compres- 
sible, the skin is cold and clammy and the patient passes into a state of collapse. Con- 
sciousness is retained till death. Severe symptoms from poisoning by potassium iodide 
are more frequently seen in patients suffering from goitre. Some people are particularly 
susceptible to the poisonous symptoms of this salt even from medicinal doses (5 to 30 
grains). 

Chronic Poisoning.—The symptoms of chronic poisoning sometimes occur from the 
continued use of large doses of potassium iodide medicinally, and are known as iodism. 
The symptoms are heavy pain over the frontal sinus, running of the nose, salivation, 
nausea, vomiting, purging, emaciation, wasting of the breasts, testicles, and other glands 
and erythematous patches on the skin. 

Eller and Fox18 report a fatal case of iododerma in a man, aged 31 years, with 
macules, papules, tubercles, rupioid lesions and fungating and granulomatous ulcerations 
on the trunk and extremities. The eruptions commenced a few weeks after the adminis- 
tration of three doses daily of 5 grains of potassium iodide and 1/60 grain of arsenic. 
This was continued for four months and the patient died from profound iodide intoxi- 
eation four months later. Large quantities of iodides were found in the urine during 
the month preceding the death, and at the post-mortem examination, in the skin, liver 
and kidneys. 

Fatal Dose—One and a half grains of iodine crystals may produce poisonous 
symptoms, while six grains may cause death. A woman,!9 62 years old, suffered from 


cedema glottidis after taking a total of 25 grains of iodine in two days, but she recovered 
after an operation of tracheotomy. 


One to two drachms of the tincture of iodine may be considered as a fatal dose, 
but recoveries have followed large doses of four and six ounces. 


The fatal dose of potassium iodide is uncertain. An elderly woman who was being 
treated for chronic bronchitis died suddenly after taking three doses of a mixture con- 


taining 10 grains of potassium iodide per dose. There were acute cedema and ulceration 
of the glottis and acute oedema of the lungs. 


Fatal Period.—The average fatal period is twenty-four hours, but in cases of 
poisoning by local application death may be delayed for some days. A case is recorded 
in which a young woman died in 24 hours from gangrene of the left tonsil caused by 
two applications of the old tincture of iodine to the throat.?! 


Treatment.—Evacuate the stomach by emetics, or wash it out with water containing 
starch and albumin or a 5 per cent solution of sodium thiosulphate. Give alkalies, 
arrowroot and barley water, and treat the symptoms. Tracheotomy may have to be 
performed if death is threatening from cedema of the glottis. 

In poisoning by potassium iodide stop its administration, and give large doses of 
bicarbonate of sodium or sulphanilic acid, or lessen the dose or double it. 


Apply at first alcohol and then a solution of sodium thiosulphate or dilute ammonia 
to remove stains produced on the skin by i e, 


Post-mortem Appearances.—The gastro-intestinal mucous membrane is inflamed, 
excoriated and may be coloured brown. The stomach contents may be coloured blue 
owing to the presence of starchy food. The heart, liver and kidneys may show fatty 
degeneration. 

Chemical Analysis.—If iodine is present in the free state in organic mixtures, it may 
be extracted by agitating it with chloroform or carbon bisulphide, and then obtained 
by evaporation and sublimation. If in combination, nitric acid may be added and then 
iodine may be extracted as above. 


Tests.—Free iodine is recognized by its peculiar odour, the violet colour of its vapour, 
and by its turning starch paper blue. 


Iodides produce a flocculent whitish-yellow precipitate with a solution of silver 
nitrate, inscluble in ammonia, but soluble in potassium cyanide. <A solution of mercuric 
chloride produces a scarlet precipitate, soluble in excess of either. Mixed with chlorine 
water and starch, a blue colouration is formed, which disappears on heating but re- 
appears on cooling. 

Medico-Legal Points.—Acute poisoning by free iodine is a rare occurrence. Acci- 
dental cases of poisoning by drinking carelessly tincture or liniment of iodine have 





p. 12. ° 
19. Snell and Savin, Lancet, April 9, 1927, p. 759. 
20. Sydney Smith, Forens. Med., Ed. IX, p. 491. 
21. Jour. Amer. Med. Assoc., March 11, 1922, p. 746. .- _ 


18. Arch. Derm. and Syph., Nov. 1931,:p. 745; Brit. Med. Jour., Epit., Jan. 16, 1932, 
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occurred, and a few suicidal cases have also been reported. In his annual report for 
the year 1930 the Chemical Examiner of the United and the Central Provinces describes 
the case of a woman who attempted to commit suicide by taking tincture iodine. On 
analysing the vomited matter he found potassium iodide but no free iodine. On the 
first December 1949, a case occurred in Bombay, where a Hindu male, 23 years old, 
swallowed 4 ounces of tincture iodine with intent to commit suicide, but he was at once 
removed to hospital where he recovered under prompt treatment. The preparations of 
iodine cannot be used for homicidal purposes, as they colour farinaceous foods blue. 


A strong solution of iodine (liquor 10di fortis) has produced irritant symptoms 
when injected into a eyst or body cavity, or when applied to the skin. 


Iodine is excreted in the form of iodide and iodate in the urine, perspiration, saliva, 
bile, milk and bronchial mucus. During 1ts elimmation by the kidneys 1t causes their 
inflammation, giving rise to suppression of urme. 


Boron 


Boracic Acid or Boric Acid (Acidum Boricum, B.P.), H:BO;—This occurs in powder 
or in white, pearly lamellar crystals. It is feebly acid and soapy or greasy to the touch, 
and is slightly acid and bitter in taste. It is soluble in 25 parts of cold water, in 3 parts of 
boiling water, in 4 parts of glycerin and in 30 parts of alcohol. The dose is 5 to 15 grains. 


The official preparations made from boric acid are— 


1. Glycerinum acidi borici—It is known as boroglycerin glycerite and contains 31 
per cent of acid boric. 


2. Unguentum acidi borici—It contains 1 per cent of acid boric. 


Borax, Na-B.O;, 10H.O.—This salt is also known as sodium pyroborate, sodium 
biborate or sodium borate, and is known in the vernacular as shohaga or tankankhar. 
The pharmacopceeial preparation is called borax purificatus, which occurs as transparent, 
colourless crystals, having a saline, alkaline taste. It 1s soluble m 25 parts of cold water 
and in equal parts of glycerin but insoluble m alcohol. The dose is 5 to 15 grains. 
Glycerinum boracis is a pharmacopoeial preparation, containing 12 per cent of borax. 


Symptoms.—The chief symptoms are loss of appetite, epigastric pain, nausea, vomit- 
ing, diarrhoea and suppressed or scanty urine. There are erythematous eruptions of the 
skin, and the symptoms of collapse are soon evident. Death occurs from paralysis of 
the heart. Sometimes, delirium and hallucinations appear. 


Fatal Dose—The usual fatal dose of boric acid or borax is half to one ounce for 
adults and 45 to 90 grains for children, but a woman, 70 years old, died in 46 hours after 
she had taken a teaspoonful of boric acid in mistake for Epsom salts.?" 


Fatal Period.—The usual fatal period is three to four days. Death occurred in 
twenty-four hours in the case of a young pregnant woman, who swallowed boric acid 
with intent to procure abortion.28 <A painter, aged 66 years, took about two ounces of 
borax in mistake for a proprietary saline carthartic, and died in three hours.*4 

Treatment.—Wash out the stomach, give saline purgatives, treat the symptoms and 
combat the collapse by giving caffeine and digitalis. Keep the patient warm and quiet. 


_ Post-mortem Appearances.—Congestion of the stomach with several spots of erosions 
on its mucous membrane. The brain may be edematous. There may be ecchymosis on 
the inner surface of the pericardium. The liver and kidneys show fatty degeneration. 


Chemical Analysis.—Borax or boracic acid can be separated from organic mixtures 
by evaporating them with sulphuric acid, extracting them with alcohol, or by drying 
the material, fusing the residue with sodium carbonate and nitrate, and testing the 
resultant for borates. 


Fests.—1. Barium nitrate solution yields a white precipitate, soluble in dilute hydro- 
chloric acid or nitric acid. 


2. Silver nitrate gives a white precipitate in strong solutions but brown in dilute 
ones. 


3. If alcohol is added to the solution to whi i i 
added and ignited, it will burn with a ereen waich concentrated sulphuric acid has been 


4, Boracic acid solution mixed with dilute hydrochloric acid imparts a reddish- 
brown colour to turmeric paper dipped into it. If the paper is carefully dried and 


moistened with 1 per cent caustic potash or 
greenish-blue. p soda solution, the colour changes to 


eee 


22. H. Sinigar, Lancet, Aug. 4, 1917, p. 162. 
23. Brit. Med. Jour., Dec. 7, 1907, p. 1695. 
24, Caryl Potter, Jour. Amer. Med. Assoc., Feb. 5, 1921, p. 378. 
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Medico-Legal Points.—Boric acid is a natural constituent of vegetable food products. 
Mr. A. Scott Dodd has found an amount of boric acid varying from 0.10 to 0.022 per cent 
in currants, raisins, muscatels, and sultanas. The amounts varying from 0.003 to 0.025 
per cent are present in such dried fruits as apricots, dates, cherries, figs, peaches, prunes, 
pears and applerinds. A Hebrebrand has found minute quantities of borie acid in 
the juices of ora=ges and lemons. J. T. Dunn and H. C. L. Bloxham have found it in 
quantities varying from 0.005 to 0.003 per cent in the peel, and from 0.002 to 0.008 per 
cent in the pulp of oranges from California, West Indies and South Africa. Wines have 
been found to contain less than 0.01 per cent acid boric.*5 


Boric acid and borax are largely used as mild amtiseptics in surgical practice, and 
commercially as preservatives of milk and other articles of food. The use of these drugs 
for the preservation of food materials is regarded as noxious and injurious to health 
owing to their cumulative effects on the system, though they do not produce any ill- 
effects when swallowed in small doses. 


Accidental poisoning may occur from boric acid or borax having been mis- 
taken for some other substance. In a Chicago hospital six infants died after they had 
been given by mistake boric acid solution instead of drinking water. Each infant might 
have taken from 15 to 16 cc. of a saturated solution of boric acid in 24 hours or approxi- 
mately 0.8 to 3 G. of boric acid.-6 Young and his co-workers also report a case where six 
babies, aged 6 to 11 days, died between 19 hours and 34 days after they had been given 
a single feed of milk which was diluted with a 2.5 per cent aqueous solution of boric 
acid in mistake for sterile water. The amount of boric acid ingested by the babies must 
have been less than 3 grammes.27 


Accidental cases of poisoning have also occurred from the application of boric acid 
on raw and abraded surfaces, or from washing out abscess cavities of the stomach, 
rectum or bladder with boric acid. About 60 to 100 grammes of boric acid ointment 
applied for three days on the eczema of a boy, 44 months old, proved fatal.28 John 
Birch 2° cites the case of an infant, 18 days old, who died after the application to the 
mouth at least 2 ounces of borax and honey to prevent thrust. Brooke and Boggs 30 
report a fatal case of poisoning in a 9-month-old infant due to freely sprinkling boric 
acid powder for a diaper rash, 255 grams of boric acid had been used in ten days. Borax 
has also been used for suicidal purpose and for procuring abortion. 


When taken internally, boracie acid and borax are easily absorbed by the alimen- 
tary tract and are rapidly excreted by the kidneys, over half the quantity appearing in 
the urine within the first twelve hours, but afterwards the excretion is slow, and the 
remaining quantity is not completely eliminated for five days or more, hence they tend 
to accumulate in the system under repeated doses, and may produce toxic effects. Both 
these drugs are also excreted to a slight extent in the saliva and milk. 





25. Lancet, Feb. 23, 1929, p. 405. 

26. Mc Nally and Rust, Jour. Amer. Med. Assoc., March 12, 1927, p. 841. 

27. Canad. Med. Assoc. Jour., Nov. 1949, Vol. 61, p. 447. 

28. E. Watson, Jour. Amer. Med. Assoc., 1945, 129, p. 332. 

29. Lancet, Feb. 11, 1928, p. 287. «tay t 

30. Amer. Jour. Dis. Child., Oct. 1951, p. 465, quoted by Max Trumper in the Méd: 
Clin. of N. Amer., Jan. 1954, p. 301. 


CHAPTER XXIV 
IRRITANT POISONS— (Contd.) 
Il. METALLIC POISONS 
ARSENIC 


Metallic arsenic is not poisonous, as it is insoluble in water and therefore 
incapable of absorption from the alimentary canal, but it oxidizes by 
exposure to the air, and then becomes poisonous. It is believed that some 
portion of elementary arsenic may undergo oxidation in the alimentary canal 
under some conditions and may produce poisonous symptoms. When rubbed 
on the skin in a finely powdered state it acts as a poison, as it is capable of 
being absorbed in the form of an oxide. 


When volatilized by heat, metallic arsenic readily unites with oxygen of 
the air, forming the poisonous vapour of arsenic trioxide. The vapours 
emanating during smelting of arsenic ores are destructive to vegetation and 
animal life, and cause chronic injurious effects to smelters. 


COMPOUNDS OF ARSENIC 


Arsenious Oxide or Arsenic Trioxide, As.03.—This is the most impor- 
tant compound of arsenic and is commonly known as white arsenic or merely 
as arsenic. It is called in the vernacular Sankhya or Somalkhar. It is sold 
as a white, gritty, crystalline powder, or in the form of a solid mass or cake. 
The mass first appears transparent and crystalline, but after some time 
becomes white and opaque, having a porcelain-like appearance. 


Arsenious oxide is odourless and tasteless, but it is sometimes described 
as having a roughish taste due to mechanical irritation of the tongue caused 
by the gritty character of the powder. If heated on charcoal it is reduced to 
metallic arsenic, which, in a vaporous form, has a garlic-like odour, and a very 
faint sweet taste. Arsenious oxide is almost insoluble in water, one-half to 
one grain dissolving in one ounce of cold water, and twelve to sixteen grains 
in one ounce of water kept boiling for an hour. The solution thus formed 
has a feebly acid reaction and is called arsenious acid, H3AsOs. 


Arsenious oxide is a heavy substance, its specific gravity being 3.669. A 
teaspoonful containing finely-powdered arsenious acid weighs 150 grains, a 
tablespoonful weighs 350 grains and a pinch or the quantity taken up 





between the finger and the thumb of an adult weighs 17 graingf, ai spite of 
this heavy weight powdered arsenic has the curiou§. property’ of ‘floating on 
water as a white film. If stirred up, a good deal the disappears, but 


reappears on standing. It is soluble in spirits and wines in the same pro- 
portion as in water, but is much more soluble in acids and alkalies. It is also 
soluble in about 8 parts of glycerin. 


Arsenious oxide is often found as an impurity in iron pyrites and other 
sulphide ores, in mineral acids, such as sulphuric acid and hydrochloric acid 
and in some metals, such as zine, tin, iron, lead and antimony. Traces of 
arsenious oxide also occur in some soils, mineral waters and coal smoke. 


Arsenious oxide is largely used in the arts, in calico-printing, in taxi- 
dermy, in the preparation of wall papers and artificial flowers, and as a 
mordant in dyeing. It constitutes the principal ingredient of fly. papers, and 
many powders and pastes used for killing rats and vermin, and is an adul- 
terant of “complexion or violet powders”. In India, it is used for preserv- 
ing timber and skins against white ants. It is not unfrequently used by 
hakims and vaids in the treatment.of certain diseases, such as fevers, rheu- 
matism, skin diseases, syphilis, and‘ impotence. 
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Arsenious oxide is a pharmacopceial preparation, and is called _arseni- 
trioridum, the dose being 1/60 to 1/12 grain. Liquor arsenicalis (Fowler’s 
solution) is an official preparation, derived from arsenious oxide. Its dose 
is 2 to 8 minims. 


Arsenites.—These are formed when arsenious acid combines with alkalies 
and their carbonates or with other metals. The alkaline arsenites thus 
formed are soluble salts. The arsenites that are commonly used as poisons 
are— 


1. Potassium Arsenite, K;AsO; and Sodium Arsenite, Na;AsO3.—These 
are both poisonous, and are used in manufacturing fly papers, sheep-dips and 
weed-killers. 


2. Copper Arsenite (Scheele’s Green), CuH AsO; and Copper Aceto- 
arsenite (Paris Green, Schweinfurt Green or Emerald Green), Hirwa, 
Cu (C2H;O02)2, 3Cu (AsO.)2—These are insoluble in water, but soluble in 
acid juices of the stomach. They were extensively used for colouring arti- 
ficial flowers, wall papers, articles of dress, toys and sweetmeats, but they 
have now been replaced by aniline dyes. They are used as insecticides for 
spraying fruit trees. 


Arsenic Acid, H;AsO,.—This is obtained by warming arsenious oxide 
with nitric acid, when oxides of nitrogen are given off. Arsenic acid is a 
white, crystalline solid, and is used in manufacturing aniline dyes and fly 
papers. It is less poisonous than arsenious acid. When deprived of water 
by heating, arsenic acid changes into a white, amorphous powder, known as 
arsenic anhydride or arsenic pentoxide, As.Os. 


Arsenates.—Arsenic acid combines with metals to form salts, called arse- 
nates. The arsenates of the alkali-metals are soluble in water, while those 
of the other metals are insoluble in water. The chief alkaline arsenates are 
sodium arsenate, Nas;AsO, and potassium arsenate, K3AsQO,. Both these 


salts are poisonous and are used for homicidal purposes and for destroying 
cattle. 


Anhydrous sodium arsenate (Sodii arsenas anhydrosus) is a white 


powder, soluble in water. It is a non-official preparation, the dose being 1/40 
to 1/10 grain. 


Arsenic Sulphides.—These are found naturally as ores of arsenic, the 
chief being realgar, red arsenic or arsenic disulphide, As»S. and orpiment, 
yellow arsenic or arsenic trisulphide, AsoS3;. They are known in the verna- 
cular as manseel and hartal respectively. Both these varieties are used as 
pigments in the arts. Mixed with two parts of slaked lime, orpiment is 
commonly used as a depilatory to remove superfluous hair, and may be used 
in tanning to remove hair from hides, but realgar is largely used for the latter 
purpose. Orpiment is also used as a pigment in King’s Yellow. 


Both the sulphides in the pure form, being insoluble, are said to be non- 
poisonous but, in the commercial form, are invariably found to contain a 
large proportion of arsenious oxide, which renders them poisonous. 


Arsenic Trichloride, AsClz.—This is formed by burning arsenic in chlo- 
rine or by the action of hydrochloric acid on arsenious acid. It is a highly 


poisonous, colourless, fuming liquid, and is used in the treatment of 
cancerous tumours. 


Arsenic Triiodide (Arsenious Iodide), Asl;.—This is obtained by heating 
a mixture of iodine and arsenic. It occurs in small, orange-coloured crystals 
or crystalline masses, and is soluble in water, in alcohol, in chloroform, in 
ether and in carbon bisulphide. It is contained to the extent of 1 per cent 
in the non-official preparation, Liquor Arseni et Hydrargyri Iodidi (Donovan’s 
solution), the dose being 5 to 15 minims. . 
32 
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Arseniuretted Hydrogen (Arsenic Hydride, Arsine), AsH3.—This is 
formed by the action of nascent hydrogen on a soluble arsenic compound, 
and may be liberated during the charging of accumulators from arsenic con- 
tained in the lead plates or sulphuric acid. It is a colourless, inflammable 
gas, having a feetid garlicky odour. It burns with a bluish-white flame, 
forming water and white fumes of arsenious oxide. It acts as a deadly 
poison, its discoverer Gehlen having been killed on the ninth day after 
inhaling a small quantity of the pure gas. 


ORGANIC COMPOUNDS OF ARSENIC 


The most important organic compounds of arsenic which are used in 
medicine are cacodylic acid, sodium cacodylate, atoxyl, stovarsol, tryparsa- 
mide, salvarsan, neosalvassan, silver salvarsan and sulpharsenobenzene. 


Cacodylic Acid (Dimethylarsonic Acid), (CHs3)2, AsO.OH.—This is a 
white, crystalline substance, readily soluble in water and in alcohol, and 
forms salts known as cacodylates, when it unites with metals and organic 
substances. It contains 54.3 per cent of arsenic. The dose is % to 2 grains. 


Sodium Cacodylate (Sodium Dimethylarsonate).—This is a white, odour- 
less, .deliquescent, crystalline or granular powder, and contains 35 per cent 
of arsenic. It is soluble in water and in alcohol. The dose is ¢ to 1 grain 
to be given by mouth, per rectum or hypodermically. When given by mouth 
or per rectum, it may be decomposed and give rise to toxic symptoms, viz. 
garlic taste, nausea, pain in the stomach, thirst and renal congestion with 
albuminuria. Sodium methyl arsonate (Disodium methyl  arsonate, 
Arrhenal or New Cacodyle) is similar in action to sodium cacodylate and is 
given in doses of } to 2 grains by mouth or hypodermically. 

Atoxyl (Sodium para-aminophenylarsonate).—It is also known as 
sodium aminarsonate, sodium arsanilate, soamin or arsamin, and is a white, 
crystalline, inodorous powder with a slightly saline taste. It is soluble in 
about five parts of water and dissolves freely in hot water with neutral 
reaction. It is soluble in 125 parts of alcohol (90 per cent) and is easily 
soluble, when anhydrous, in methyl alcohol. It usually contains about 24 to 
25.6 per cent of arsenic. It is a B.P.C. preparation, the dose being # to 3 
grains by mouth or hypodermically dissolved in water. It must be used with 
caution, as it may cause blindness due to optic atrophy. It has even caused 
death. A man received 2.4 grammes in four hypodermic injections within 
eight days and died from pulmonary oedema on the second day after the last 
injection.! 

Sodium acetylarsanilate (arsacetin) is synthetized from atoxyl by the 
introduction of an acetyl radicle, and may be used in the same doses as 
atoxyl, but it is less poisonous. 


Stovarsol (3-Acetylamino-4-hydroxyphenylaiSonic acid)—It is also 
known as Acetarsol, Acetarsone or Kharophen. It occurs as colourless 
crystals and contains 27 per cent of arsenic. It is insoluble in cold water, 
alcohol and dilute acids, but soluble in boiling water and in alkalies. The 
dose is 1 to 4 grains. 


Tryparsamide (Sodium n-phenylglycineamide p-arsonate).—It is a white, 
crystalline powder and contains 25.1 to 25.5 per cent of arsenic. It is soluble 
in water, but almost insoluble in alcohol, in ether and in chloroform. The 
dose is 15 to 30 grains subcutaneously, intramuscularly or intravenously. 


Salvarsan ( Dioxy-diamino arseno-benzene Di-hydrochloride, Arseno- 
benzol, “ 606 ”, Kharsivan or Arsphenamine).—It is a pale yellow, crystalline, 
odourless powder, slowly dissolving in water with acid reaction. It is 





1. Munch, Med. Wehnschr., 1909, 56, p. 972. 
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hygroscopic, and decomposes readily by exposure to the air. It is soluble in 
glycerin, and dissolves in three parts of methyl alcohol, but is insoluble in 
ether. It contains not less than 30 per cent or more than 34 per cent of 
arsenic. The dose by intravenous injection is 0.1 to 06 Gm. or 1% to 
10 grains. 


Neosalvarsan (Sodium dihydroxydiamino arsenobenzene Methanesul- 
phonate, “914”, Neokharsivan, Novarsenobenzene, Novarsenobillon, Neo- 
arsphenamine or Neoarsphenamina B.P.).—It is a yellow powder, readily 
dissolving in water with neutral or slightly alkaline reaction. It readily 
changes in the air, becoming highly poisonous. It is, therefore, supplied in 
sealed glass ampoules. It contains about 20 per cent of arsenic. The dose 
by intravenous injection is 0.15 to 0.6 Gm. or 23 to 10 grains. 


Silver Arsphenamine (Silver Salvarsan, Arsphenamina Argentica).— 
This is a sodium salt of Silver diamino-dihydroxyarsenobenzene. It is a dark 
brown powder, readily soluble in water with alkaline reaction. It contains 
18 to 21 per cent of arsenic and 12 to 13 per cent of silver. The dose by 
intravenous injection is 0.1 to 0.6 Gm. or 14 to 10 grains in a 1 per cent 
solution. 


Sulpharsphenamine (Disodium  dihydroxy-diamino-arsenobenzene-di- 
methylene sulphonate), Sulfarsenol, Kharsulphan, or Sulpharsenobenzene.— 
It is a yellow powder, dissolving readily in water, and contains about 20 per 
cent of arsenic. It is a pharmacopeeial preparation, and is administered 
subcutaneously or intramuscularly in doses of 0.1 to 0.6 Gm. or 1% to 
10 grains. 


Mapharsen (Mapharside, Oxophenarsme Hydrochloride or Oxophenar- 
sinz Hydrochloridum).—It is an odourless, white or nearly white powder, 
and dissolves in water, in solutions of alkali hydroxides and carbonates and 
in dilute mineral acids. It contains 29.5 to 32 per cent of trivalent arsenic 
and 30 to 32 per cent of total arsenic. It is a pharmacopceial preparation, 
and is administered intravenously in doses of $ to 1 grain. 


Oxophenarsine Tartrate or Oxophenarsinz Tartras.—It is an odourless, 
white or nearly white powder, soluble in 25 parts of water and-in alcohol. 
It contains 19 to 19.6 per cent of trivalent arsenic and not more than 19.6 per 
cent of total arsenic. The dose is ? to 1% grains intravenously. 


PROPRIETARY ARTICLES CONTAINING ARSENIC 


1. Rough on Rats.—A greyish powder consisting of white arsenic and 
barium carbonate. Strength, 98.89 per cent of arsenious oxide. , 


2. Fly Papers.—Strength varying from half a grain to one grain of 
arsenious oxide per each paper. 


. ; consists of a strong solution of caustic soda and 
arsenite of sodium. Strength, 14-to 40 per cent of arsenious oxide. Eureka 
weed-killer is a pink powder, containing 60 per cent of arsenic. 


4, Fly-Water.—This consists of one part of arsenite of sodium or potas- 
sium two parts of sugar and twenty parts of water. It is used for killing 
flies. Paper dipped in this solution and dried is also used for this purpose. 


>. Fly-Powder.—This is a mixture of metallic arsenic and arsenious 
oxide. It contains from 4 to 11 per cent of arsenious oxide. 


6. Sheep-Dip.—This is used to destroy parasites in wool. It is sold in 
packets in the form of a yellow granular powder containing about 20 per cent 
of arsenious oxide. It is prepared by mixing arsenious oxide and potassium 
or sodium carbonate with soft soap and ground sulphur. It is made into a 
solution by mixing it with tar water. oo 
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Symptoms.—In cases of acute poisoning the symptoms usually appear 
within half an hour, but they may be delayed for several hours, especially 
in those cases where arsenic enters the system by channels other than the 
mouth, e.g. by the rectum or vagina or by its application to the skin or to 
ulcerated or diseased surfaces. The patient first of all complains of a feeling 
of faintness, depression and nausea, and then severe burning pain im the 
throat and stomach which increases on pressure. tense thirst and severe 
vomiting are the constant symptoms. The vomited matter at first contains 
the ordinary contents of the stomach, but later contains mucus and blood in 
streaks or in spots. The colour is dark-brown, yellow, green, or bluish, on 
account of yellow sulphide of arsenic, or indigo of arsenic, being mixed with 
bile. Rarely, vomiting may be absent. Robertson Milne describes the case 
of a Mahomedan male who after a meal took in mistake for chalk a tola (180 
grains) of white arsenic. He had marked salivation and burning pain in the 
stomach but no vomiting. He passed two or three motions, became rapidly 
unconscious and died in 2 hours and 35 minutes.? 


Purging is usually accompanied by tenesmus, pain, and irritation about 
the anus. The stools are expelled frequently and involuntarily, and are dark 
coloured, foetid and bloody, but later become colourless, odourless, and 
watery, resembling the “rice water stools of cholera”. The urine is sup- 
pressed or scanty and contains blood. There is pain in micturition. There 
may be severe cramps in the calf muscles, as well as other muscles, which 
usually commence with purging. The patient becomes restless, greatly 
prostrated and passes into a state of collapse. ‘The surface becomes cold and 
clammy, and the face is pale and anxious but later becomes cyanosed. The 
eyes are sunken. The pulse is feeble, irregular and frequent. The respira- 
tions become laboured. Lastly, convulsions and coma precede death. The 
intellect generally remains clear to the end. 


When a very large dose is taken death may occur rapidly from shock 
without producing any symptoms. On the other hand, a large quantity often 
causes intense vomiting which expels the arsenic from the stomach before it 
is absorbed and thus the patient’s life is saved. Several such cases® had 
occurred in the Punjab during 1925. 


Narcotic Form.—In this form the gastro-intestinal symptoms, if present 
at all, are very slight. The patient complains of giddiness, formication and 
tenderness of the muscles, and becomes delirious, but soon passes into a state 
of coma, and dies without regaining consciousness. The pupils are dilated. 
Sometimes, there is complete paralysis of the extremities, 


At about 8 pm. on the 24th July 1906, a convict compounder in Port Blair was 
found to be groaning and having violent spasms, being quite unconscious, just after he 
went to bed after taking some milk. This condition lasted only a few minutes after 
which he died. There was no vomiting or purging. Post-mortem examination showed 
inflammation of the mucous membrane of the stomach and small intestine with large 
patches a punctiform hemorrhages. The large intestine was healthy and contained 
semi-~so zeces. senic was detected in the viscera—Bengal C ner’ 
Annual Report, 1906; Ind. Med. Gaz., Oct. 1907, p. 393. hemical Examiner's 


Sub-acute Form.—This is the condition which usually results when 
arsenic is administered in small doses at repeated intervals with the object 
of causing death by gradual prostration. The symptoms are first dyspepsia, 
cough and tingling in the throat, then vomiting, purging with abdominal pain 
and tenesmus, foul tongue, dry and congested throat, and a feeling of depres- 
sion and languor. The motions are bloody. The symptoms of neuritis are 
more pronounced. The patient complains of severe cramps in the muscles, 
which are extremely tender on pressure. He is very restless and cannot 


2. Ind. Med. Gaz., 1902, p. 209. 
3. Punjab Chemical Examiner’s Annual Report, 1925, p. 7. 
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sleep. Ultimately collapse sets in, and results in death. In cases which end 
in recovery, chronic peripheral neuritis may persist, ending in paralysis from 
degeneration of the nerves extending upto the nerve centres. 


Unusual Symptoms.—These are convulsions, lock-jaw, delirium of a 
maniacal character, rise of temperature, salivation, loss of speech, ringing in 
the ears, and disordered vision with intolerance to light. Death occurs from 
asphyxia. 

Arseniuretted hydrogen, when inhaled in toxic amounts, acts as a direct 
poison to the hemoglobin of the red blood corpuscles, producing hemolysis, 
hemoglobinuria, jaundice, and sometimes anzemia. The other symptoms are 
faintness, giddiness, intense headache, nausea, vomiting, burning pain in the 
abdomen, pain in the loins, dark-red urine containing blood pigment and 
albumin, cyanosis and collapse. Coma or delirium may precede death, which 
occurs from cedema of the lungs or sudden failure of the heart. 


Fatal Dose.—Three grains of arsenious oxide is the average fatal dose. 
Two grains is the smallest amount known to have caused death. Recovery 
has taken place after much larger doses, varying from sixty grains to two 
ounces, but these are exceptional cases. 


The fatal dose of arseniuretted hydrogen is uncertain. It has been 
estimated that exposure to a concentration of 1 part of this gas in 20,000 
parts of air for one hour is dangerous, while exposure to a concentration of 
2.0 parts to 10,000 parts of air for half an hour is fatal to adults. 


Fatal Period.—The average fatal period is twelve to forty-eight hours, 
though death has frequently occurred within two to three hours. The 
shortest period is forty-five minutes. In this case it appears that death 
occurred from shock before the poison was absorbed into the system. In 
mild or sub-acute cases life may be prolonged for several weeks. In one case 
after a dose of 180 grains of white arsenic death did not occur until three 
months and seventeen days. In such cases the symptoms of gastro-intestinal 
irritation subside, and are usually followed by nervous affections. 


Diagnosis.—Acute arsenic poisoning has to be diagnosed from cholera, 
as the symptoms of both are similar in many respects, and it is possible that 
mistakes may be made in diagnosis. In order to avoid police investigations 
a case of acute poisoning by arsenic is occasionally reported as that of 
cholera. It is, therefore, necessary for a medical practitioner to bear in mind 
the differentiating points between arsenic poisoning and cholera which are 
given below in a tabulated form :— 

—— ee SSS SS 


Symptoms. Arsenic poisoning. Cholera. 
1. Pain in the throat. Before vomiting. Not so. 
2. Purging. Follows vomiting. Usually precedes vomiting. 
3. Vomited matter. Contains mucus, bile and streaks | Is watery or like whey. 
of blood. 
4. Stools. High coloured, bloody, feculent, | ““Rice-water ’’, liquid, whitish 


foetid, and discharged with and discharged in an almost 
straining and tenesmus. Very continuous and involuntary 


rarely “ rice-water””’. jet. 
5. Voice. Not affected. ' | Peculiar, rough and whistling. 
6. Conjunctive. Inflamed. Not so. 


te 
4. Madras Chemical Examiner’s Annual Renort, 1929, p. 2. 
5. G. St. George, Brit. Med. Jour., Feb. 5, 1921, p. 192. 
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Treatment.—It should be remembered that when taken in a finely 
powdered state on an empty stomach, arsenic sticks to the mucous membrane 
of the stomach, excites violent inflammation and forms tenacious mucus, 


which glues it to the surface, and protects it from the action of both emetics 
and antidotes. 


The first step in the treatment is to remove the poison as promptly as 
possible from the stomach. If the stomach is full, ie. if no vomiting has 
occurred, empty it by giving emetics, but de not use tartar emetic, or copper 
sulphate. If not, wash out the stomach by passing the stomach tube, pre- 
ferably with large draughts of warm milk and water, and then administer 
freshly prepared hydrated ferric oxide, which will convert arsenious acid 
into ferric arsenite, a harmless and insoluble salt. It is prepared by adding 
an alkali (half-an-ounce of strong ammonia or potassium or sodium carbo- 
nate dissolved in about half-a-tumblerful of water) to ferric chloride tincture 
(one and-a-half ounces of the tincture mixed with a wineglassful of water). 
The precipitate should be separated from the excess of the alkali by strain- 
ing through a muslin cloth, and should be given suspended in water in 
tablespoonful doses at short intervals, or 4 ounces of arsenic antidote 
(antidotum arsenum B.P.C. or ferri hydroxidum-cum-magnessi oxido) 
should be administered, and the dose repeated, if necessary. To prepare 
this antidote two solutions should be stored ready for use namely, (1) two 
hundred and eighty-eight minims of a strong solution of ferric chloride 
mixed with two and a half ounces of water, andeighty-seven and a half 
grains of light magnesium oxide triturated to a smooth paste with water and 
diluted to fifteen ounces. Before being used, 32 ounces of the magnesium 
oxide suspension should be shaken well and added to 400 minims of the ferric 
chloride solution.®. Ounce doses of dialysed iron in water may be employed 
as a substitute, but it is not so efficacious as hydrated ferric oxide or arsenic 
antidote. If none of these is available calcined magnesia mixed with an 
equal quantity of animal charcoal may be administered. 


Intravenous injection of 73 grains of sodium _thiosulphate in a ten per 
cent solution has been recommended and is said to have beneficial effects. 
Intramuscular injections of a solution containing 10 per cent BALL. 
(British-Anti-Lewisite, 2, 3-Dimercaptopropanol or Dimercaprol) and 20 
per cent benzyl benzoate in arachis oil into the thigh or gluteal region should 
be tried to counteract the effects of arsenic poisoning. Later, demulcents, 
such as ghee (clarified butter), albumen water, barley water, linseed tea, 
etc. should be administered to allay irritation and pieces of ice to relieve 
thirst. Castor oil or magnesium sulphate may be given to diminish intestinal 
absorption of arsenic. Hypodermic injections of morphine may be required 
to relieve pain. Subcutaneous or intravenous injections of normal saline or 
a five to ten per cent solution of glucose should be administered ‘in cases of 
severe diarrhcea. Massage should be used to, relieve cramps, and heart 
stimulants should be administered by hypodermically to combat collapse. The 
body heat should be maintained by the application cof hot-water bottles. 


_ The treatment of arseniuretted hydrogen consists in the supply of fresh 
air, oxygen inhalation, blood transfusion, infusion of salt solution and admi- 
nistration of alkaline drinks to aid its elimination from the blood and tissues. 


Post-mortem Appearances.—External Appearanées.—Rigor mortis lasts 
longer than usual. The body sometimes presents a ShiTRESS oepearance. 
The eyeballs are sunken, and the skin, chiefly of the hands and feet, is 
cyanosed, but not so much as in death from Asiatic cholera. "The skin may 
be found jaundiced as happened in a case degeribed by Von Hoffi | 


6. Martindale, Extra Pharmacopoeia, Ed. KXH' Vol. I,-p. $16: 
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Internal Appearances.—The mucous membrane of the mouth, pharynx 


and cesophagus is not generally affected, but may occasionally be found 
inflamed or ulcerated. 


In the case of a man who died after taking two gulps of a weed-killer, 
post-mortem examination revealed slight blistering of the lips, and the 
mucous membrane, which was covered with slimy mucus, presented patches 
of injection (“crimson plush”) at the lower end of the cesophagus.? I found 
the cesophagus congested and inflamed in a case in which a Mahomedan 
male committed suicide with arsenic. 


The stomach is the chief organ that exhibits characteristic post-mortem 
changes even if arsenic has been administered by means other than the 
mouth. These changes, however, depend on the quantity of arsenic taken, 
and the time that has elapsed since its administration. 


_ On opening, the stomach contains articles of food in a process of diges- 
tion mixed with gritty, sandy particles of arsenic, or a dark-brown, odourless, 
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Fig. 167—The stomach in acute poisoning by Arsenic. 
(From the Pathological Museum, Grant Medical College, Bombay.) 


turbid and unctuous liquid with crystals of arsenic embedded in large 
masses of mucus. The inner wall of the stomach, which is swollen, softened 
and congested, is generally tinged with streaks of blood and white particles 
of arsenic are embedded in the tough mucus or lymph covering it. On 
scraping this mucus, the mucous membrane is found highly congested and 
inflamed wholly or in many small patches, its colour varying from brownish- 
red or bright scarlet to vermilion. Congestion is due to petechial hzemorrh- 
ages from the minute vessels most marked along the crests of the rugz. 
Inflammation is more marked at the greater curvature, posterior part and 
the cardiac end of the stomach. Ulceration of its mucous membrane has 
been noticed if arsenic“is given in a very crude form. Gangrene and per- 
foration have also been observed in rare instances. “" 


The small_intestine appears flabby and contains large flakes of mueus 
with ‘very little fecal matter. On opening the intestine, the milcous 
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membrane is found finely injected and pale violet coloured, and presents 
signs of inflammation with submucous heemorrhages along its whole length, 
but more marked in the duodenum and jejunum. These changes are similar 
to those in the stomach, but less intense. The epithelium is flabby, 
cedematous and sheds freely. 


The large intestine contains a small quantity of seromucus, but more 
often is empty and contracted. The caecum and rectum are inflamed, and 
their mucous membrane is flabby. The intestinal glands are often enlarged 
and swollen, but not inflamed. The peritoneum is congested and pink in 
colour. 


Sometimes, in fatal cases the stomach and intestines may not show any 
signs of inflammation. Rai Chuni Lal Bose Bahadur reports a case in which 
a child of eight years died within six hours after taking some molasses mixed 
with arsenic. At the post-mortem examination the stomach was found 
congested, but the intestines were healthy, and contained semi-solid healthy 
feecal matter. A woman died in Agra from the symptoms of irritant poison- 
ing. Post-mortem examination did not show any signs of irritant poisoning, 
but arsenic was detected in the viscera.2 In Moradabad, a man, aged 50 
years, died with the symptoms of irritant poisoning after 6 hours of the onset 
of the symptoms. Post-mortem examination failed to reveal any definite 
signs of poisoning but suggested early pneumonia. On chemical analysis the 
viscera were found to contain arsenic.° In an Etawah case two ladies, one, 
aged 22, and the other, aged 70, were found dead in their house at about 
midnight under suspicious circumstances. On enquiry it was found that 
some rapidly-acting poison was responsible for the deaths. On analysis the 
poison found in the viscera of both the ladies was arsenic, the quantity in 
the case of the young lady being 9.31 grains (of which 9.26 grains were in 
the stomach), and in that of the other only 0.0076 grain. The post-mortem 
appearances were not, however, indicative of acute arsenical poisoning. The 
intestines of both the ladies contained fsecal matter, and the stomach of both 
contained digested food, it being about one seer (two pounds) in the case of 
the young lady.” 


The liver, spleen and kidneys are highly congested, enlarged, and may 
show signs of fatty infiltration and degeneration. — 


Arsenic has been known to penetrate through the walls of the stomach 
and has appeared on the liver, omentum and endocardium. Rai Chuni Lal 
Bose Bahadur reports a case of arsenical poisoning in which a deposit of 
yellow arsenic was found on the internal surfaces of both the ventricles.” 


The lungs are congested with subpleural ecchymoses. 


Both sides of the heart contain loosely coagulated blood, and ecchymoses 
are often present under the endocardium, and in the muscle of the left ven- 
tricle. In a large number of fatal cases of arsenical poisoning I have found 
petechial haemorrhages on the internal surface of the pericardium and 
ecchymosed patches in the endocardium and muscle of the left ventricle. 
These signs are typical of poisoning by arsenic, although they are sometimes 
found in poisoning by phosphorus and barium and also in deaths from acute 
infectious diseases, e.g. influenza. 


In cases where life is prolonged for some time, cloudy swelling and fatty 
degeneration of the myocardium, liver and kidneys are seen. 





8. Ind. Med. Gaz., Oct. 1907, p. 393. 


9. United Provinces Chemical Examiner’s Annual Report, 1924, p. 5. 
10. Ibid., 1925, p. 3. 


195 United Provinces Chemical Examiner’s- Annual Report, 1930; Leader, June 14, 
» p. 


12, Ind. Med. Gaz. May 1892, p. 142. 
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The membranes of the brain are hyperzemic, and the ventricles are ful} 
of serum. 


In poisoning by arseniuretted hydrogen post. 
mortem examination shows a dirty yellow 
colour of the skin. The mucous membrane of 
the stomach and small intestine is yellow in 
colour and may show signs of inflammation. 
The liver is normal in size or somewhat en- 
larged, and may show some fatty degeneration. 
The spleen shows the evidence of blood destrue- 
tion in the deposits of blood pigment throughout 
the organ. The kidneys are enlarged and 
congested, and may be inflamed. The lungs 
may be cedematous. . 


Chronic Poisoning.—Chronic arsenical poison- 
ing occurs among persons engaged in works 
, and factories where arsenic compounds are 

f ooh yuees showing used, among persons inhabiting rooms, the walls 
ventricle in acute poison- Of which have been painted with arsenical 
ing by arsenic. pigments, or prepared with coloured papers, or 

among persons who have been taking arsenic 

as a medicine for a prolonged period or in too large a quantity. It must be 
remembered that chronic poisoning may follow acute arsenical poisoning 
especially when recovery has occurred from a large dose of arsenic. , 


Symptoms.—The symptoms of chronic poisoning are exhibited in four 
stages. 

First Stage.—The symptoms in the first stage are those of gastric troubles 
viz. malaise, loss of appetite, salivation, colicky pain,-constipation,; or some. 
times diarrhoea and vomiting of glairy mucus tinged with bile. The 
are red and soft, and the tongue is coated with a thin, white, silvery fur. 
The temperature is raised to 102° or 103°F. with a frequent pulse. 


Second Stage.—This is marked by cutaneous eruptions and catarrh of 
the ls and_bronchial tubes. There is a fééling of dryness and itching jin 
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the fauces and larynx. Hence the voice becomes hoarse and husky. The 
eyes are suffused and the conjunctive are greatly congested. There is run- 
ning from the nose with intense coryza. The patient gets spasmodic cough 
with expectoration tinged with blood on account of inflammation of the 
bronchial tubes. 


Erythematous, eczematous, urticarial or pustular eruptions manifest 
themselves on the skin, chiefly on the folds of the armpits and groins, as wel] 
as on the scrotum. After a certain time the skin becomes pigmented, and 
the epidermis comes off in desquamations. The nails become brittle ang 
loose. The hair becomes dry and may fall off. 


Third Stage.—In this the sensory troubles are more prominent. They 
resemble those met with in alcdtolic”péisoning ‘more than in lead poisoning, 


The first symptom, which appears from a week to three or four weeks 
is headache, followed by numbness, tingling, formication and cutaneous 
anzesthesia. Perspiration is well-marked. There is extensive tenderness of 
the muscles of the extremities on pressure and the knee jerk is usually Jost 
The loss of sexual power*is a constant symptom, but the special senses are 
not deranged. 


Fourth Stage.—This is the stage, of pare 










paralysis. In this stage the muscle. 
become weak and feeble, so that the-patrent gets easily fatigued while walk. 
ing or ascending a stair-tase. He also adopts an ataxic gait when he walks 
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The extensor muscles of the extremities atrophy ; hence the patient is unable 
to use his limbs, and becomes bed-ridden; but the sphincters are rarely 
affected. Tremors are noticed in the muscles which become markedly para- 
lysed. The interosseous and intercostal muscles are more often affected. 
‘these are followed by general emaciation, dysuria, mental hebetude or 
delusions and death occurs from failure of the heart muscle. 


Treatment.—Remove the patient from the source of the poison, adminis- 
ter potassium iodide in 5-grain doses and treat the symptoms as they arise. 
Inject sodium thiosulphate intravenously every day. Administer five per 
cent B.A.L. and 20 per cent benzyl benzoate in arachis oil intramuscularly 
into the thigh or gluteal region. Give tonics, such as iron and strychnine to 
improve the general health of the patient. 


Post-mortem Appearances.—The stomach and intestines present a chro- 
nic inflammatory condition but, more often, there may not be any 
characteristic changes. The liver shows the signs of fatty degeneration, and 
the kidneys show parenchymatous nephritis. The muscles are greasy and 
atrophied. 


Orcanic ComMPoUNDS oF ARSENIC 


Organic compounds of arsenic are used in the treatment of syphilis, 
yaws, sleeping sickness and other protozoal diseases. They contain arsenic 
either in trivalent combination or in pentavalent combination. The trivalent 
compounds, such as salvarsan, neosalvarsan, etc. are more potent upon 
protozoa than the pentavalent compounds, such as atoxyl, arsacetin, etc. 
The organic compounds have arsenic in chemical combination with a carbon 
atom and are, therefore, less poisonous than the inorganic compounds of 
arsenic. 


Salvarsan and its derivatives are generally administered intravenously 
and occasionally intramuscularly. Arsenic is found in the blood soon after 
an intravenous injection of one of these preparations and is rapidly eliminated 
by the kidneys and bowels, but may be retained in the tissues for a longer 
time after an intramuscular injection. Thus, arsenic was not detected in the 
viscera of a female patient who died fourteen days after the intravenous 
injection, but a large quantity was found in the gluteus muscle when post- 
mortem examination was held on the body of a woman who died thirty-six 
days after the intramuscular injection. 


Symptoms.—The symptoms of an anaphylactic nature may occur during 
or soon after the intravenous injection of a medicinal dose of salvarsan or 
its derivatives. They are malaise, flushed face, cedema of the tongue or 
eyelids, nausea, giddiness, headache, rigors with a slight rise of temperature, 
pain in the chest and joints, dyspnoea, cough, urticarial rash and slight 
diarrhcea. These symptoms usually last from half an hour to a day or two. 
More severe poisoning ending in death may sometimes ensue after the first 
injection or after two or three injections repeated at short intervals. The 
symptoms in such cases are stomatitis, abdominal pain, vomiting, profuse 
diarrhcea with bloody stools, severe headache, exfoliative dermatitis, 
jaundice, hyperpyrexia, dilated pupils, anuria, cramps, convulsions, coma, 
collapse and death. Extensive sloughing, abscesses and necrosis of the 
surrounding, tissues .may occur at the site of the intramuscular injection. 
Optic atrophy which is so common in poisoning by .atoxyl and other penta- 
valent compounds is not produced in poisoning. ky .salvarsan and other 
trivalent compounds. Death occurs among those suffering from visceral and 


degenerative lesions. It may also occur from a faulty technique or from 
auto-intoxication. 


Lael 


SSeS 
13. W. Wechselmann, Treat. of Syphilis‘ with Salvarsan,"Eng. Transl, p. 86. 9° 
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Occasionally the toxic symptoms may not appear immediately after the 
intravenous administration of the drug, but may be delayed for some weeks 
and death may occur from acute yellow atrophy of the liver. Policard and 
Pinard 14 cite a case of syphilis in a man, aged 28 years, who, fifty days after 
three doses equivalent to 1.05 gramme of neosalvarsan, developed acute 
yellow atrophy of the liver and died in six days. 


Fatal Dose and Fatal Period.—According to Holland? 10.5 grammes of 
salvarsan might cause death. Medicinal doses have, however, caused death. 
A dose of 0.5 gramme of salvarsan injected intravenously caused the death 
of a Kashmiri Mahomedan, aged 20 years, in 25 hours.1® A woman, 42 years 
old, suffering from Addison’s disease, died in 12 hours after an intravenous 
injection of 0.15 gramme of neosalvarsan.17 A male, aged 50 years, who was 
suffering from asthma, died within half an hour of receiving an intravenous 
injection of 0.6 gramme of neosalvarsan.'® 


Treatment.—Inject adrenaline hydrochloride hypodermically before or 
after the injection to ward off the symptoms of an anaphylactic nature. Give 
intravenous or rectal injections of normal saline as well as hypertonic 
solutions of sodium chloride and sodium bicarbonate to render the blood 
alkaline and to eliminate arsenic from the system. Inject intravenously 
sodium thiosulphate in doses of 0.45, 0.6 and 0.9 gramme dissolved in 5 ce. 
of water on alternate days and 25 ml. of a 25 per cent solution of dextrose 
on each of the intervening days for the treatment of exfoliative dermatitis. 
Give also liver extract and ascorbic acid. Administer intravenously 25 to 
50 ml. of a 25 per cent solution of glucose for the treatment of jaundice. 
Inject intravenously 10 cc. of a 5 per cent solution of sodium deKydrocholate 
mixed with neosalvarsan to combat its toxic action on the liver. 


B.A.L. has been recently recommended in the treatment of dermatitis 
and other complications arising in the course of arseno-therapy. Two millili- 
tres of a solution containing 10 per cent B.A.L. and 20 per cent benzyl 


benzoate in arachis oil should be injected intramuscularly into the thigh or 
gluteal region. 


Post-mortem Appearances.—Cloudy swelling or fatty degeneration of 
the liver, kidneys and heart may be present. Acute encephalitis with 
heemorrhagic spots in the brain may be found. 


_ Chemical Tests—1. Ammonio-nitrate of silver produces a yellow preci- 
pitate of arsenite of silver in an arsenious acid solution. 


2. Ammonio-sulphate of copper gives a bright green precipitate of 
arsenite of copper (Scheele’s green). 


3. Reinsch’s Test-——This is a very delicate test,.and arsenig may be 
readily detected to the extent of 1: 1,000,000 and 1: 7,000,000 if the solution 
is concentrated. The method of procedure is as follows :— 


Drop one or two strips of bright copper foil into the suspected solution 
previously acidulated with pure hydrochloric acid and boil it for five to ten 
minutes, when the copper foil is coated steel-grey or black with a deposit of 
arsenic, if present. The foil is then removed, washed successively in distilled 
water, alcohol and ether, dried on filter paper and then heated by placing it 
in a small test tube. The deposit, if due to arsenic, volatilizes and forms a 
white deposit further up in the cooler portions of the tube. This deposit, 





14. Presse Medicale, Jan. 8, 1921, p. 42; Peterson, Haines and Webster, Leg. Med. and 
Toxic., Vol. Il, Ed. Il, p. 258. 


15. Med. Chem. and Tozic., p. 288. 
16. Neve, Ind. Med. Gaz., Jan. 1915, p. 20. 


17. Hellfors, Medizinische Klinik, Berlin, Jan. 20, 1933, p. 117; Jour. Amer. Med. 
Assoc., March 18, 1933, p. 860. 


18. C. C. Mahadeva, Ind. Med. Gaz., Feb. 1943, p. 126. 
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when seen under the microscope, shows octahedral crystals of arsenious acid 
with their apices chopped off. If the coating is very thick it may be scraped 
off, dissolved in acid and the liquid tests may be applied. Before proceeding 
with Reinsch’s test a control test should be tried to prove the purity of 
hydrochloric acid and copper foils. 
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Fig. 171—Microphotograph of Arsenious Acid Crystals x 300. 
(R.B. Dr. K. N. Bagchi.) 


Sometimes even with a sufficient amount of arsenic present for its 
successful detection by Reinsch’s test in the normal course, very faint 
blackening or only a faint dulling of copper is obtained specially in the case 
of solid tissues, such as the liver, or in the case of earthy matter or ashes 
containing vomit or stool. In such cases by heating the faintly blackened 
or dulled copper strips, crystals of arsenious acid are not detected. As 
arsenic present in such cases is in a higher state of oxidation or the alkali 
present in earthy matter, etc., partly or wholly neutralizes the acid in the 
Reinsch’s bath the deposition of arsenic is retarded. In such cases the fol- 
lowing modification evolved by Mr. D. N. Chatterji, F.I.C., Chemical 


Examiner to Governments, United Provinces and Central Provinces, should 
be adopted :— 


Put more hydrochloric acid in the bath and boil with a little sulphurous 
acid solution (SO. water) till sulphur dioxide is removed. Then introduce 
the copper foil. A black deposit of arsenic on the copper foil is: easily 
obtained. On now heating the copper foil in the usual way the characteristic 
crystals of arsenious acid in the sublimate are detected. 


4. Marsh’s Test—This forms such a delicate test for the presence of 
arsenic that exceedingly small quantities even upto one thousandth of a 
milligramme may be detected. 


The test is based on the formation of arseniuretted hydrogen, when the 
compounds of arsenic except the metal and its suphides are brought into 
contact with nascent hydrogen. It is carried out by means of a Woulffe’s 
bottle (hydrogen generating bottle) to which is connected a long glass tube 
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ending in a jet. Granulated zine and dilute sulphuric acid are dropped into 
the bottle, when hydrogen will be evolved, and will burn with a pale blue 
flame on applying a light to it. It must be remembered that hydrogen is not 
ignited at once but after about ten minutes, when all the air in the bottle is 
chased out, otherwise the mixture of hydrogen and oxygen will ignite with 
a loud explosion and break the apparatus thus injuring those round about. 
The other reason for expelling all the air out is that even if traces of air are 
left behind, when the flame is applied to the tube, water will be formed to 
the detriment of the arsenical deposit which will appear as a greyish-white 
cloud. 


On adding the suspected mixture of arsenic into the bottle, the flame 
begins to burn with a bluish or greenish-violet or purple tint due to the 
formation of arseniuretted hydrogen which also emits a garlic-like odour. 
If a cold porcelain dish be depressed into the flame, a blackish-brown. stain 
of metallic lustre is produced. This stain is readily soluble in a solution of 
calcium hypochlorite; while the addition of ammonium sulphide does not 
dissolve, but detaches it from the porcelain, and on heating turns it yellow. 


If the deposit be heated with a few drops of strong nitric acid, and if 
silver nitrate be then added, a brick red (reddish-brown) precipitate of 
silver arsenate is formed, which is soluble in ammonia. 


If the flame be extinguished, and the central part of the tube conveying 
arseniuretted hydrogen be heated to redness by means of a spirit lamp for 
some time, a brilliant arsenical mirror of a darker and less silvery white 
colour appears immediately beyond the heated spot. If the portion be cut 
off and heated in a dry test tube a white deposit is formed on its inside, 
which shows octahedral crystals under the microscope. Very low mirrors, 
such as obtained with 0.006, 0.008 and 0.001 mg. of arsenic trioxide do not 
give crystals of arsenious acid when heated in dry test tubes. In order to 
determine whether such mirrors are due to arsenic, the following technique 
evolved by Mr. K. R. Ganguly, Assistant Chemical Examiner, United 
Provinces, Agra, may be adopted :— 

The two ends of the narrower portions of the Marsh’s tubes (used for 
determination of arsenic by deposition of mirrors) containing the mirror, 
should be sealed with air instead of hydrogen inside it. The mirror should 
then be passed gently over a flame several times, until the mirror is visible ; 
the broader portion of the sealed tube should then be: heated to drive the 
crystals of arsenious acid in the narrower part. After cooling, the character- 


istic crystals of arsenious acid may be detected under the high power ofa 
microscope. 


Commercial zinc and sulphuric acid are often contaminated with 
arsenic ; hence a control experiment must be made to prove the purity of 
these reagents or the exit tube may be heated for at least thirty minutes 
before any of the suspected fluids is introduced into the hydrogen generating 


bottle. If the tube remains free from deposit, the purity of the reagents is 
established. 


To obtain pure hydrogen without any trace of arsenic it is better to use 
hydrogen generated by the electrolysis of water. 


0. Gutzeit Test-——One cubic centimetre of the suspected solution is 
placed in a large test tube with a piece of chemically pure zinc and a few 
ec. of dilute sulphuric or hydrochloric acid containing enough solution of 
iodine in potassium iodide to colour it yellow so as to remove sulphur dioxide 
and hydrogen sulphide, if formed. A plug of absorbent cotton wool is 
inserted in the upper part of the tube, and the mouth is covered with a piece 
of filter paper moistened with a concentrated solution of silver nitrate 
(1: 1). If arsenic is present the paper is turned yellow owing to the for- 
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mation of a double compound of silver arsenide and silver nitrate 
(AsAgs, 3AgNO;). On the addition of water the yellow colour becomes 
black by the separation of silver. 


The colour produced by animony is not yellow, but brown or black. 
On the other hand, phosphoretted hydrogen produces the same colour as that 
of arsenic. In order to avoid this fallacy absorbent cotton is moistened with 
a solution of lead acetate. 


A modified form of Gutzeit test is used in which a dry paper permeated 
with mercuric chloride instead of silver nitrate produces a yellow stain, the 
intensity of which varies according to the quantity of arsenic present. 


6. Bettendorff’s Test.—This test can be used even when arsenic is 
present with antimony. It depends on the reduction of arsenic compounds 
to elementary arsenic by the action of stannous chloride in the presence of 
strong hydrochloric acid. It detects both inorganic and organic compounds 
of arsenic. 


When 2 cc. of the acid solution of the oxidized suspected material are 
added to 10 cc. of Bettendorff’s reagent in a test tube, and the mixture is 
gradually heated, a brown, brownish-black or black precipitate is formed, if 
inorganic arsenic is present. 


When 1 cc. of the suspected solution is added to 3 cc. of the reagent in a 
test tube, a lemon-yellow precipitate or colour results, if the organic com- 
pounds of arsenic are present. 


Bettendorfi’s reagent is made by dissolving 1 part of crystallized 
hydrated stannous chloride in 10 parts of strongly fuming hydrochloric acid. 


Medico-Legal Points—1. Arsenic is used homicidally much more fre- \ 


quently in India than in any other country, as it is cheap, is easily obtained 
in every town and is easily concealed in the food in consequence of its free- 
dom from smell and taste. A very small quantity of arsenic is necessary to 
produce fatal effects, although cases have occurred, where much larger 
quantities were given for homicidal purposes. In a homicidal case that came 
under my observation in 1931, 101.6 grains of arsenic were detected in the 
stomach contents. In the year 1946 the Chemical Examiner of the Central 
and United Provinces detected 54.44 grains of arsenic in the portions of the 
viscera removed from the body of a sweeper who was administered arsenic 
in liquor, and 21.8 grains of arsenic in the vomited matter of a man who had 
been poisoned by his wife. Mass homicidal poisoning in which several 
persons have been affected has sometimes occurred from arsenic having been 
administered by an individual in some article of food. In a few instances, 
arsenic is administered with some other poison, such as powdered glass, 
copper sulphate, mercury, mercuric chloride, opium, aconite, nux vomica, ete. 


Instead of administering a single fatal dose of arsenic at once, the 
murderer in Western countries usually administers small doses over a long 
period in order to produce the symptoms simulating gastro-enteritis and thus 
to conceal the crime. 


Arsenic is sometimes employed as an ahortifacient, both as an internal 


administration and as a local application in the form of paste or ointment to 
abortion sticks. It is also used to poison cattle. Wells are known to have 
been poisoned by arsenic not only during war, but also in peace time. 


A case occurred at Nagpur, where the accused was stated to have added poison to 
water as it was being drawn from a well. A quantity of arsenic was found in the water.19 
A bundle of cloth was recovered from a well in the district of Pubna. The cloth 
contained some dark grey coloured pasty substance which, on analysis, was found to 

arsenic.? 





19. U.P. Chem. Exam. Annual Rep., 1907. 
20. Beng. Chem. Exam. Annual Rep. ; Ind. Med. Gaz. Aug. 1915, p. 303. 


road 


512 MEDICAL JURISPRUDENCE 


Arsenic is used occasionally for suicidal purposes, but owing to much 
pain caused by its ingestion suicides resort to this poison much less 
frequently than to opium. In his annual report for the year 1950, the 
Chemical Examiner, Madras, cites the case of a girl, 18 years old, who com- 
mitted suicide by taking arsenic, as she failed twice in the S.S.LC, 
examination. 


Accidental cases of poisoning by arsenic sometimes occur from its 
admixture with drink or articles of food, or from its improper medicinal use. 
White arsenic has been mistaken for baking powder, soda, cream of tartar 
sugar, salt or flour, and has caused mass accidental poisoning. Multiple 
accidental cases may also occur from drinking water from streams contain- 
ing arsenical mineral deposits. Accidental deaths occur from an overdose 
when arsenic is given by women to their husbands as a love philter. 


Accidental or homicidal poisoning by orpiment is not possible owing to 
its bright yellow colour, which can be easily recognized. But cases of sui- 
cidal poisoning, though rare, have occurred. 

In January 1921, a case came under my observation, in which a Hindu male, 50 years 
old, committed suicide by taking orpiment. The stomach contained a lot of mucus in 
which were entangled particles of yellow sulphide of arsenic. The mucus was adherent 


to the inner wall of the stomach, which was inflamed with bloody patches and ulcerations 
spread all over the surface, especially at the greater curvature and posterior aspect, 


A Mahomedan male, aged about 20, committed suicide by swallowing yellow sulphide 
of arsenic. About 37 grains of it were found in the stomach after death.?+ 


A woman, aged about 25, died in about 6 hours after taking yellow arsenic with a 
view to committing suicide. About 81 grains of the sulphide were detected in the 
stomach.** 


Poisoning by arseniuretted hydrogen is generally accidental and occurs 
in industrial plants where this gas is evolved in processes which require the 
manufacture of hydrogen from the action of hydrochloric or sulphuric acid 
upon a metal, such as zinc, iron, lead or antimony, which is usually conta- 
minated with arsenic. 


Chronic arsenical poisoning with the symptoms of peripheral neuritis 
broke out among beer drinkers in an epidemic form in the country of 
Lancashire in 1900. Beer was found contaminated with arsenic, varying 
from 0.01 to 0.3 grain or even 1.4 grains per gallon, and derived from impure 
sulphuric acid used in the manufacture of glucose and cane sugar required 
for brewing it? A case** is also recorded where an outbreak of arsenic 
poisoning occurred among more than three hundred French officers and 
sailors by the drinking of wine in February 1932. The wine on chemical 
analysis was found to contain sulphurous acid and 3 to 12 mg. of arsenic per 
litre. It appeared that sulphurous acid might have got into the wine from 
applying sulphur to the wine casks in the cleansing process. Arsenic 
appeared to have got into the wine through the grapes being contaminated 
with arsenic by the spraying of the vines with copper or other arsenic- 
containing solutions to protect them against insects. It was also possible 
that arsenic containing sugar might have been added to the wine. 


In his annual report for the year 1947, the Chemical Examiner for the 
United and Central Provinces mentions a case which occurred at Wardha, 
where 30 individuals suffered from poisoning after eating sugar crystals 
which were contaminated with arsenic. Of these one child died. In the 
months of January and June of 1947 sugar was found contaminated with 
arsenic derived from gunny bags which contained arsenic in the proportion 
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of 7.6 grains in one square foot. In 2 ounces of sugar 0.00008 to 2.2 grains 
of arsenic were detected. 


2. Method of Introduction—In most of the homicidal cases arsenic is 
administered by the mouth after disguising it with articles of food, such as 
sweetmeat, bread, dal, cooked vegetables, and drinks, such as milk, tea, 


coffee, sharbat, port wine, or with medicine. It has sometimes been given 
with prepared pan. 


Recently, arsenic is mixed with the tobacco of a cigarette which is then 
offered to a person with a view to robbing him on his becoming senseless 
after he has smoked it. In his annual report for the year 1941, the Chemical 
Examiner, Bengal, mentions a case where he received from the Police 
Magistrate of Sealdah a cigarette box containing six “Passing Show” 
cigarettes which was recovered from three old offenders loitering on the 
platform of the Shamnagar Railway Station. Four of these cigarettes were 
found to contain arsenic (about 4 grains in each cigarette) mixed with the 
tobacco. It is not known if the offenders were ever successful in robbing 
their victims by this novel method. It is not known if arsenic carried 
mechanically to the lungs along with the smoke produces acute poisoning 
in which shock or unconsciousness is the main feature, or if arsine or a new 
volatile organic arsenic compound, e.g. a nicotine arsenic complex, is formed 
during smoking which is likely to cause unconsciousness, when inhaled. 


The fact that the fumes emanating from burning incense impregnated 
with arsenical compounds in a closed space will produce fatal arsenic poison- 
ing is sometimes utilized by secret poisoners for homicidal purposes. 


Arsenic has occasionally been injected into the rectum after mixing it 
with the liquid to be used as an enema. Arsenic has also been introduced 
into the vagina either for the purpose of committing suicide or for procuring 
abortion. It has produced poisonous symptoms, when used as an urethral 
injection. 

Cases of poisoning have occurred from the application of arsenic paste 
to a cancerous growth, or of its ointment or solution to a blistered or 
abraded surface, or even to the uninjured skin. 


Sometimes fly-papers or weed-killers are soaked in water, tea or wine 
and the solution is then administered with homicidal intent. 


_ 8. olerance.—Individuals who are in the habit of taking arsenic acquire 
a certain amount of tolerance to bear it up to four grains or more in one 
dose. They use it daily with the idea of improving their looks and becoming 
more hardy to carry weights and to climb mountains. This habit is common 
among the peasants of Styria and Hungary. The people using this drug as 
a habit are called arsenophagists, and suffer from the symptoms of mild 
arsenical poisoning if the drug is withheld from them. 


In India, some people are in the habit of taking arsenic daily as a tonic 
or as an aphrodisiac. Sometimes, it is given in small quantities with a view 
to producing death from slow poisoning, but instead it makes a man plumper 
and stronger as happened in the case of the late Fulham of Agra who was 
being poisoned with arsenic by Clark. 


Arsenic is largely given by grooms to improve the coats of horses. If it 
is withheld, the animals become dull and lose flesh. 


4. Solubility of Arsenic—When administered in a soluble form by the 
mouth, arsenic gets absorbed into the blood almost in a few minutes but, 
when taken in solid lumps, it may not be absorbed by the stomach, and 
-sometimes passes out with the feeces without producing any poisonous 

symptoms. For instance, in 1872, a Parsee in Bombay had swallowed two 
masses of arsenious oxide without any serious effects. Within forty-five 
33 
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hours after swallowing the poison he passed per rectum two lumps, one 
weighing eighty grains and the other weighing twenty-five grains.” 


Arsenious oxide is converted into yellow sulphide of arsenic in the 
stomach and intestines, but sulphide of arsenic is not converted into white 
arsenic. 


5. Elimination.—Arsenic, when taken for some time in medicinal doses, 
does not accumulate in the system, so that it may give rise to sudden 
poisonous symptoms. It is, therefore, not regarded as a cumulative poison. 


' Arsenic is eliminated through the urine, feeces, skin, hair and nails, and 

to some extent through the sweat, saliva, bile, bronchial secretion and milk. 
After its administration arsenic appears in the urine and faeces usually from 
two to eight hours, but it may be detected within half an hour after a single 
dose of five drops of liquor arsenicalis (Fowler’s solution). The elimination 
by these channels continues for a period of two to three weeks, after which 
arsenic is not found in the urine and feces, although it may be found in the 
hair and nails. A case is, however, recorded in which arsenic was detected 
in the urine ninety-three days after the administration of a single large dose, 
which produced the symptoms of acute poisoning followed by paralysis.”* 
In his annual report for the year 1935, the Chemical Analyser of Bombay 
describes a case in which a man sustained severe injuries including a pene- 
trating wound of the abdomen and laceration of the left hand from the 
explosion of a powder consisting of potassium chlorate and. arsenic sulphide 
contained in a porcelain jar. Six days after the explosion the man’s urine 
was found on analysis to contain 1/250 grain of arsenic. Twenty days after 
this the man developed dermatitis, and his hair and nail parings were found 
to contain 1/25 grain of arsenic. In this explosion arsenic seems to have 
entered the system through the wound and also by inhalation of arseniu- 
retted hydrogen which is evolved in the explosion. Willcox?’ reports a case 
in which a Government official of a tropical country was administered 
arsenic on October 6, 1922, and the chemical analysis of his hair revealed 
the presence of arsenic on December 19, 1922, when he was suffering from 
the symptoms of chronic poisoning. Arsenic was also detected in the 
proximal portions of the hair ‘in a case where a woman, 74 years old, died 
30 hours after the toxic symptoms had commenced and where the body was 
not exhumed until 9 years and 44 months.*§ 


By dividing hair in small successive lengths from the root upwards and 
analysing them separately one may obtain important information regarding 
the time that has elapsed since the administration of arsenic. For instance, 
if arsenic is administered to a patient daily for a few days and then dis- 
continued, the portion of the hair growing during this period yields a much 
larger amount of arsenic than the portion growing during the non-arsenic 
period. The time depends upon the rate of the growth of hair which is 
generally about half an inch per month. Bagchi describes a case in which 
he was able to show on analysing the distal and proximal ends of the hair 
that a patient suffering from suspected arsenic paralysis had been given 
arsenic two to three months before his admission into hospital in Patna. 


In the fatal cases of acute arsenical poisoning where the patient has 
survived for ten to fourteen days, it is hardly possible to find the poison in 
the viscera usually preserved for chemical analysis, although arsenic was 
detected in the viscera of a woman who survived fifty-two days after taking 
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the last dose.2° On the other hand, a case is reported in which arsenic was 
found in the vomit and feecal matter, but was not found in the viscera when 
death occurred after six days.*t A case *? is also recorded, where arsenic 
was recovered from the earth mixed with vomit, but not from the viscera, 
when death occurred from exhaustion two days after severe vomiting. A 
sample of earth taken from the neighbourhood was found to be free from 
arsenic. 


Arsenic is excreted into the stomach and intestines after absorption, 
even when administered by channels other than the mouth. Hence its 
detection in these organs does not prove that it had necessarily been adminis- 
tered by the mouth. In a case reported by Stitch arsenic was detected in 
the stomach contents of a woman who had been poisoned by the introduction 
of a large amount in the vagina. In another case of poisoning per vaginam 
reported by him it was found in the stomach contents and feeces of a woman, 
and also in the organs of her three months’ fcetus.** 


Arsenic becomes fixed in the cancellous tissues of the bones, chiefly the 
long ones, owing to the conversion of their phosphates into arsenates. Its 
elimination being much slower, its presence can be detected in the bones 
long after every trace has disappeared from the other organs, such as the 
liver, kidneys, etc. Hence it is essential to preserve the long bones for 
chemical analysis in suspected cases of arsenical poisoning when a body is 
exhumed, or when it is very much decomposed. Traces of arsenic were 
found by Dr. Hankin, Chemical Examiner, U.P., in the femurs removed from 
the body of the late Fulham, which was exhumed in Agra fourteen months: 
after death. In a case where death occurred within forty hours of the 
onset of the symptoms of acute poisoning, arsenic was detected in the pieces 
of the femur and the viscera which were sent for chemical analysis.** 


6. Deposit of Arsenic.—In acute poisoning arsenic, after it is absorbed, 
gets deposited more in the liver than in the kidneys and spleen, and in 
chronic poisoning it is also found deposited in the brain, the spinal cord and 
the muscular and bony tissues. In fatal results occurring from salvarsan 
poisoning it is interesting to note that arsenic is not found in the brain or 
nervous system.®® 


7. Power of Preservation—Not only does arsenic not disappear by 
putrefaction, but it has the power of retarding decomposition to a certain 
extent, especially in cases of its prolonged administration, and the stomach 
and other tissues are often well preserved some months after death, though 
this is not always the case. Thus, the body of the late Fulham of Agra was 
well preserved when it was exhumed about fourteen months after death, 
even though the grave was a katcha one, and the lid of the coffin had already 
given way. 


8. Is Arsenic a Normal Constituent of the Body ?—Arsenic is physio- 
logically not a normal constituent of the body; but it is widely distributed 
in nature. It has been found in minute quantities in several varieties of 
vegetables °* and on apples®? as the result of spraying fruit trees with 
arsenical preparations. It has also been shown that arsenic is present in the 
form of some organic compound in some kinds of fish, such as sole, crusta- 
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ceans, oysters and other shell-fish.°® From investigations carried out on 
Indian foodstuffs, Bagchi and Bose have been able to show the presence of 
arsenic in amounts varying from a trace to 6.4 mg. per kilo in animal foods, 
such as chicken, goat flesh, beef, beef liver and various kinds of fish and in 
traces only in vegetable foods, such as rice, wheat, flour, dals (pulses), 
potato and all green vegetables, e.g. cauliflower, cabbage, spinach, patal, 
brinjals, and lady’s fingers.*® Hence arsenic may be taken into the human 
economy in very minute quantities along with the articles of food. In some 
cases it may be absorbed into the system from medicine, water or even air. 
Recent researches have shown that arsenic derived from the food ingested 
is found normally in human tissues and excretions, and Billeter and 
E. Marfurt * claim to have found appreciable quantities of arsenic in all the 
organs examined, and affirm that the body of an adult person contains pro- 
bably about 0.1 mg. of arsenic. 


From investigations carried out in Calcutta, Bagchi and Ganguli #4 have 
found that arsenic is present on an average from 0.02 to 0.03 mg. per litre 
in the urine and about ten times this quantity in the feeces of persons belong- 
ing to different communities who do not expose themselves to any trade or 
industry connected with arsenic nor take any medicine containing any 
arsenic preparation. They have also found arsenic in human tissues. The 
liver contains the largest amount (2 mg. per kilo). Bone and tooth come 
next. The amount found in the blood is negligible. Foetal tissues contain no 
arsenic, while the placenta is fairly rich in arsenic. It is, therefore, neces- 
sary that a medical practitioner ought to be very cautious in affirming that 
death was due to arsenic poisoning in a case where a very small amount, a 
minute fraction of a grain, is detected in the viscera, unless some of the 
characteristic symptoms and post-mortem appearances of arsenic poisoning 
were present. In a murder case where about 1/5th grain of arsenic was 
found in the viscera of the victim, Justice Young of the Allahabad High 
Court acquitted the accused on the ground that this amount might be due 
to the food that the deceased took or that might be the normal arsenic- 
content of the viscera. 


Arsenic is sometimes found as an accidental impurity in some medicines, 
such as bismuth nitrate, sodium sulphate, magnesium sulphate and glycerin. 
4 firm of chemists at Bradford was fined for selling glycerin which was 
found to contain arsenic to the amount of 1/13 grain to the pound. The 
Medical Officer of Health for Bradford stated in his evidence that a Royal 
Commission had recommended local authorities to take action in cases where 


arsenic was found to exist in glycerin to a greater amount than 1/100 grain 
to the pound.” 


9. Post-mortem Imbibition of Arsenic.—In a criminal charge of arseni- 
cal poisoning the plea is sometimes raised by the defence that the poison 
was introduced into the stomach after death, and post-mortem imbibition 
occurred in the tissues. Such a presumption is certainly possible, but the 
transudation of poison through the organs in such cases seeks an anatomical 
course ; hence the organs of the left side are affected before those of the 
right. Besides, the fact of ante- or post-mortem imbibition of arsenic can. be 
ascertained by examining the condition of the mucous membrane of the 
stomach and duodenum. The signs of inflammation and ulceration, being 
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the result of vital processes, will be absent in post-mortem imbibition of the 
poison. 


When arsenic has been found in exhumed bodies a further question may 
arise as to whether arsenic found in the body has been absorbed from the 
earth which surrounded the coffin or the body. In this connection it must 
be remembered that arsenic met with in the soil is usually an insoluble salt 
mixed with lime or iron, hence it is impossible that an insoluble salt should 
percolate into the cadaver buried in such soil, especially if the body is laid 
in a coffin. However, to avoid the possibility of any doubt, it is safest, if the 
body has to be disinterred, to preserve for chemical analysis samples of the 
earth surrounding the coffin or the body. 


Illustrative Cases.—1. A woman was charged with having caused the death of one 
Azimullah of nearly 70 years, by giving him arsenic mixed with two loaves of bread and 
potato curry on the evening of the 16th January 1923. The deceased took one bread 
with that vegetable and he had broken two morsels from the other bread when he began 
to feel uneasy and so he left it as it was. Shortly afterwards vomiting and purging 
commenced. Some ghee was administered to relieve the burning pain, but early next 
morning he expired. The Chemical Examiner, UP., detected arsenic in the viscera as 
well as in the bread. The viscera were found to contain 1 grain of arsenic. The amount 
of arsenious oxide in the bread was 2.6 grains per ounce. Assuming that one of the 
chapatis weighed not less than two ounces, Azimullah must have taken at least 5 grains 
of arsenic—K. FE. v. Mt. Sharifan, All. H. Court Cr. App. No. 449, 1923. 


2. A Hindu female, aged 20 years, of Cuttack, introduced a plug of cotton wool 
smeared with arsenic into her vagina to procure abortion, but on finding that it had no 
desired effect, she took some arsenic internally and died from its effects. On post- 
mortem examination the stomach and small intestine were found congested, and there 
was ecchymosis near the cardiac end of the stomach. The uterus was enlarged and 
uniformly congested. It contained a foetus of about four months with its membranes 
and liquor amnii intact. Arsenic was detected in the viscera as well as in the plug of 
cotton wool removed from the vagina—Bengal Chemical Examiner’s Annual Report; 
Ind. Med. Gaz., Aug. 1915, p. 304. 


3. Abdul Majid, aged 35 years was given by Ibrahim arsenic mixed with milk on 
the evening of the 12th May 1926. Within half an hour he suffered from burning pain 
in the stomach and began to vomit and had purging. At about 2 am., while he was 
suffering from the acute symptoms of poisoning, he was assaulted by Ibrahim with a 
gandasa and he received several extensive incised wounds on the face and left shoulder. 
He died at 8 am. on the 13th May 1926. Arsenic was detected in the vomit as well as 
in the viscera.—King-Emperor v. Ibrahim, Allahabad High Court Criminal Appeal No. 518 
of 1926. 


4. In the beginning of 1931, a Mahomedan male became ill soon after taking his 
night meal in the Police Lines, Lucknow. He complained of severe burning pain in 
the stomach, had persistent vomiting and purging and was in a state of collapse. He 
was removed to the Police Hospital, where he was diagnosed as a case of cholera, and 
was transferred to the King George’s Hospital for more efficient treatment. Soon after 
admission to this hospital he died. The Police suspecting foul play forwarded the body 
to me for post-mortem examination. The examination was held six hours after death, 
and showed the characteristic appearances of acute poisoning by arsenic. The Chemical 
Examiner detected arsenic in the stomach contents and in the viscera. 


5. A Hindu male, aged about 45 years, survived for seven days after he took some 
arsenic in bananas sent by his neighbour who owed some money to him. He had frequent 
vomiting, bloodstained stools, extreme thirst, pain in the throat and abdomen, cramps in 
the legs and headache for two days and nights. He was removed to hospital where 
except headache other symptoms subsided. He was in hospital for five days, and during 
this period he had vomiting only once and had yellowish-green watery stools. About 
ten hours before death he passed a large quantity of a dark, tarry stool, gradually 
collapsed and died—Bengal Chemical Examiner’s Annual Report, 1932, p. 14. 


6. A Mahomedan woman mixed arsenic in some halwa, and got it distributed by a 
servant of her relative to a large number of families residing in Lahore. The halwa was 
tasted by about 33 persons including children. All developed symptoms of arsenic 
poisoning and while some recovered after treatment at home, a large number was 
removed to the Mayo Hospital where all except an old woman and her eight-year-old 
grandson revived.—Leader, October 23, 1935, p. 10. —— 


7, A case occurred at Gaya where arsenic was used as an intoxicant. A Hindu 
male, aged 24 years, who was in the habit of taking intoxicants took one early morning 
about half a pound of bhang sherbat. As this did not produce any intoxicating efféct on 
him, he took about 20 grains of arsenic. Immediately afterwards symptoms of poisoning 
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appeared and death occurred within one hour and a half after his admission to hospital, 
—Bengal Chemical Examiner's Annual Report, 1932, p. 16. . 

8. On the 11th July 1938, a sweet, known as “Churma”, which was prepared by 
a local sweet-seller, was distributed among school children, both boys and girls, from 
various schools in Mianwali Town. Within a few minutes all those children suffered 
from vomiting, diarrhcea and colicky pains in the abdomen. Two hundred and forty- 
seven of them were admitted into the Civil Hospital for treatment. All recovered except 
one. The presence of white arsenic and red sulphate of mercury was demonstrated in 
some of the vomited matters and in the sweets—Punjab Chemical Examiner’s Annual 
Report, 1938, p. 11. 

9. In his annual report for the year 1946, the Chemical Examiner, Madras, describes 
a case in which a Brahmin priest mixed arsenic and dhatura in holy water ( Theertham ”), 
and gave the water to drink to the inmates of a house where he performed a religious 
ceremony. Within an hour after taking the water the inmates of the house vomited, 
purged, became delirious and walked about as if insane. The next day the priest went 
back to the house. He pretended to do puja (offer prayers) to cure the victims and 
gave them “vibuthi” (holy ashes). When the victim became unconscious, the priest 
collected all the jewels of the house and quietly walked out. The next morning the 
victims recovered and informed the police of the incident. Three packets were seized 
from the accused. They were found to contain a mydriatic alkaloid. The microscopic 
examination of the contents of these packets showed particles of dhatura seeds. Arsenic 
equivalent to about one-third of a grain of white arsenic was detected in one of the 
packets. 

10. A report was made at a police-station at Kanpur that a man died under 
suspicious circumstances. A person who was living with the deceased had illegal con- 
nection with his daughter-in-law. It appeared that he poisoned the deceased to get rid 
of him. On suspicion the police reached the spot and found the body burning on the 
pyre. The police took possession of the ashes and bones. Arsenic was detected in both 
these articles—U.P. Chem. Examiner’s Ann. Rep., 1948. 


ANTIMONY 


The following are the compounds of antimony of which antimony tarta- 
ratum and antimony trichloride are important from a medico-legal point of 
view :— 

1. Antimony Tartaratum, K(SbO) C,H,O,, 4H.0.—This is also called 
tartarated antimony, potassium antimony] tartrate or tartar emetic. It is a 
pharmacopeeial preparation, known as antimonit et potassii tartras, and 
occurs in colourless, transparent crystals or in a white, granular powder, 
containing about 35 per cent of metallic antimony. It is insoluble in alcohol 
(90 per cent), but is soluble in seventeen parts of cold water and in three 
parts of boiling water, the solution having a faintly acid and nauseating 
metallic taste. The dose is 1/32 to 1/8 grain as an expectorant, 4 to 1 grain 
as an emetic and $ to 2 grains by intravenous injection (in 2 per cent 
solution). It has been occasionally mistaken for tartaric acid, Epsom salts, 
sodium bicarbonate, and sometimes for cream of tartar. It constitutes an 
ingredient of many quack pills, such as Dixon’s pills, ete. It is largely used 
in veterinary practice for improving the condition of the horse’s skin. 


‘ Vinum antimoniale, a non official preparation, is a solution of tartar 
emetic in sherry wine, the strength being 2 grains to an ounce. The dose is 
10 to 30 minims as an expectorant and 2 to 4 drachms as an emetic. It is 
sometimes employed for criminal purposes. 


Sodium antimony] tartrate is an official preparation, known as antimonii 
et sodii tartras, and occurs as a white, crystalline powder, freely soluble in 


water, and insoluble in alcohol (90 per cent). The dose is the same as that 
of antimonii et potassii tartras. 


2, Antimony Trioxide (Antimonious Oxide), Sh2O3—This is a non- 
official preparation, known as antimonii oxidwm, and occurs as a greyish- 
white powder, having neither taste, nor odour. The dose is 1 to 2 grains. 
It is an ingredient of pulvis antimonialis (James’s powder, dose 3 to 6 grains), 
and gives rise to an important series of salts. When volatilized it condenses 
into two distinct forms, prismatic and octahedral crystals. It is almost 
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insoluble in water, but soluble in hydrochloric acid and in the gastric juice 
forming antimony trichloride. It is readily soluble in tartaric acid, and in a 
boiling solution of hydrogen potassium tartrate (cream of tartar) forming 
potassium antimonyl tartrate or tartar emetic. 


3. Antimony Trichloride (Butter of Antimony), SbCl,.—This is a 
colourless, deliquescent, crystalline substance, fusing to a yellow, oily liquid 
at the temperature of 73.2°C. It dissolves unchanged in a small quantity of 
water, but a white powder of oxychloride (SbOCI1) is formed if an excess of 
water is added. When dissolved in hydrochloric acid, it is known as a 
brenzing liquid, and is employed in the arts and in farriery. It was formerly 
employed by quacks as an escharotic, but it is now used mainly in veterinary 
practice. 


4. Antimony Trisulphide (Black Antimony), Sb.S3.—This is known 
as Surma in the vernacular. It occurs native as the steel grey ore, and is 
also formed as an orange red or brick red powder when sulphuretted 
hydrogen is passed through a solution of antimony trichloride or tartar 
emetic. The orange variety is an ingredient of Plummer’s pill and antimony 
sulphuratum. The mineral often contains arsenic as an impurity. 


Antimony Hydride (Antimoniuretted Hydrogen or Stibme), SbH3;.—This 
is obtained, when a soluble salt of antimony is brought in contact with zinc 
and hydrochloric acid. It is a colourless, offensive, poisonous gas, which 
burns with a bluish-green flame, producing white fumes of antimony trioxide. 
It closely corresponds to arseniuretted hydrogen but it differs from the latter 
in being less poisonous. 


Organic Preparations.—Organic preparations, such as Stibenyl, Stiba- 
mine, Urea Stibamine, Stibosan (Von Heyden ‘471’), Neostibosan (Von 
Heyden ‘693b’), Stibophen (Fouadin) Solustibosan have been introduced in 
medicine in recent years for the treatment of kala-azar and other protozoal 
diseases. Most of these preparations are used intravenously or intramus- 
cularly. 


Proprietary Medicines.—Dixon’s pills contain 0.06 grain of tartar emetic 
in each pill, while Johnson’s pills and Mitchell’s pills contain 0.002 to 0.003 
grain of tartar emetic per pill. 


Acute Poisoning —Symptoms.—The symptoms usually appear from a 
quarter to half an hour after taking a poisonous dose of tartar emetic. The 
first symptom is a strong metallic taste followed by a burning sensation in 
the mouth and cesophagus with a feeling of constriction in the throat. This 
is immediately followed by nausea and incessant vomiting with pain in the 
stomach and abdomen. The ejected matter at first consists of the stomach 
contents and later becomes fluid, tinged with bile and blood. The patient 
complains of intense thirst and difficulty of swallowing, as the lips, mouth 
and throat become swollen and sore. In some cases there is salivation. 
These symptoms are followed by profuse diarrhcea with bloody stools and 
suppressed urine. The pulse is small, rapid and imperceptible, and the res- 
pirations become laboured and painful. There are cramps in the lower 
extremities, sometimes accompanied by tetanic spasms. The skin is cold and 
clammy. The patient then faints away, is greatly prostrated, becomes 
unconscious and lastly dies from heart failure. In some cases the patient 
becomes delirious and comatose before death occurs. 


When taken internally, antimony trichloride acts as a strong corrosive 
poison, producing erosion of the lips, tongue and throat, severe burning pain 
in the mouth, throat, gullet and stomach, violent grumous vomiting and 
collapse. Sometimes, there may be symptoms of narcotic poisoning. 


When antimony salts are injected intravenously, the poisonous symptoms 
which are commonly met with are fits of coughing and retching, giddiness, 
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nausea, vomiting, diarrhoea and pains in the joints. A metallic taste is 
frequently observed. The pulse is feeble, rapid and irregular. Collapse 
occasionally sets in. In rare cases, unconsciousness and cyanosis occur, 
followed by death. Fakhry ‘* reports the case of a woman who suffered 
from asphyxia after an intravenous injection of one grain of tartar emetic 
solution (6 per cent) as a treatment of schistosomiasis. She was uncon- 
scious and cyanosed with slow, laboured and superficial respirations, 
insensitive cornea and open eyes. The pulse could not be felt either in the 
radial or temporal artery, and the extremities were cold. | Intracardiae and 
intravenous injections of 0.2 ec. of adrenaline solution (1 in 1,000) restored 
her to life. 


When antimony salts are applied externally, pustular eruptions are 
produced on the skin. In some cases such eruptions are produced even 
when these salts are administered internally or intravenously. 


Acute poisoning by antimony is similar to that by arsenic, but there are 
no remissions of the symptoms as in arsenical poisoning. 


Fatal Dose.—The fatal dose for an adult is probably ten to fifteen grains 
of tartar emetic, although two grains have killed an adult, and three quarters 
of a grain have killed a child. On the other hand, recoveries have occurred 
from much larger doses of tartar emetic owing to the immediate vomiting. 


Two to three drachms of antimony trichloride would probably prove 
fatal to an adult. Recoveries from large doses upto one ounce have been 
recorded. 


Fatal Period.—Death usually occurs within twenty-four hours. It occur- 
red in six hours in one case, and in ten hours in another. It may be pro- 
longed for several days or weeks. It should be remembered that death 
occurs much more rapidly in young children who are very susceptible to 
antimony salts. The shortest recorded period in cases of poisoning by 


antimony trichloride is less than two hours and the longest is twenty-four 
hours. 


Treatment.—Promote vomiting by administering mustard -and water 
or wash out the stomach with the stomach tube except in the case of poison- 
ing by antimony trichloride. Give a drachm of tannic acid as an antidote to 
form an insoluble salt of antimony tannate, or give liquids containing tannin 
or tannic acid, such as strong and hot tea, coffee, or infusion of gallnuts. 
Demulcent drinks, such as milk, oils, mucilage, albumen, water, linseed tea, 
etc. should then be given. Morphine may be given to relieve pain, and ice 
to control vomiting. Stimulants, such as caffeine, strychnine, camphor, 
alcohol and ether, may be given to combat heart failure. 


Post-mortem Appearances.—The mucous membrane of the pharynx and 
cesophagus is congested, and may sometimes present pustular exudations and 
aphthous spots. The mucous membrane of the stomach is red and inflamed 
with patches of submucous heemorrhages. The contents of the stomach are 
dark brown in colour, slightly acid in reaction, and consist chiefly of a 
grumous bloody fluid mixed with white or yellowish thick mucus which 
adheres to its inner wall. In a decomposed body the colour may be orange 
due to the formation of antimony sulphide by the evolution of hydrogen 
sulphide. The mucous membrane of the stomach may sometimes be eroded 
and ulcerated. The mucous membrane of the duodenum presents similar 
appearances. Small ulcers and hemorrhagic extravasations are occasionally 
found in the czecum and rectum. The liver, spleen and kidneys are con- 
gested. The brain is congested with effusion into the ventricles. The lungs 
are usually congested and dark in colour. 
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In exceptional cases the post-mortem appearances of poisoning by 
antimony may be absent. For instance, in the case of Mrs. Taylor, one of 
the victims of Dr. Pritchard, where death occurred from acute poisoning by 
tartar emetic, the post-mortem examination revealed nothing although the 
poison was detected in the viscera, urine, blood and intestinal contents.*# 


In poisoning by antimony trichloride the post-mortem appearances 


will be charring and corrosion of those parts with which it has come into 
contact. 


wr 





Fig. 172—Microphotograph of Antimony Trioxide Crystals x 400. 
(R.B. Dr. K. N. Bagchi.) 


Chronic Poisoning.—This occurs from the administration of repeated 
small doses of tartar emetic. The symptoms are nervous irritability, giddi- 
ness, headache, nausea, persistent vomiting of bile and mucus, and watery 
purging sometimes alternating with constipation. The tongue becomes foul; 
there is loss of voice, and the pulse is weak and rapid. The skin is cold and 
clammy. There is great prostration and the patient is very much emaciated. 
He abhors the sight of food, as he cannot retain it in the stomach. Death 
results from exhaustion, or from the effects of a larger dose than usually 
administered. Sometimes, cramps occur instead of relaxation of the 
muscles. 


Treatment.—Remove the patient from the source of poisoning, and 
eliminate the poison from the system by giving potassium iodide. 


Post-mortem Appearances.—The post-mortem appearances in chronic 
poisoning are not so characteristic as in acute poisoning. The body is 
emaciated. The tongue and the interior of the mouth are covered with fur 
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or marked with aphthous spots. There may be ulcerations in the stomach 
and intestines. The heart, liver and kidneys show fatty degeneration. 


Chemical Tests.—1. The addition of hydrochloric acid to a liquid solu- 
tion gives a white precipitate, soluble in excess. 


2. Sulphuretted hydrogen forms an orange precipitate of sulphide of 
antimony, soluble in ammonia or ammonium sulphide. 


3 If the fluid containing some free hydrochloric acid be put in a plati- 
num capsule, and a fragment of zinc be introduced, a black deposit of rnetallic 
antimony is formed on the inside of the capsule ; this will be turned yellow 
on adding ammonium sulphide. 


4. Reinsch’s Test.—The procedure is the same as in arsenic, but a 
bluish-black deposit is formed on the copper foil. On heating, the deposit 
sublimes readily and yields amorphous particles or needle-shaped crystals 
of antimony trioxide. 


5  Marsh’s Test-—The process is the same as in arsenic, but the flame 
produced by burning antimoniuretted hydrogen (stibine) has a bluish-green 
tint, and the stain formed by the deposit of antimony on the porcelain dish 
is black and lustreless, insoluble in hypochlorite of lime, but soluble in stan- 
nous chloride. On heating the delivery tube the metallic and silvery mirror 
of antimony is formed on both the sides in the vicinity of the heated part ; 
the mirror does not sublimate, yielding octahedral crystals as in arsenic. 


Medico-Legal Points——Antimony as a metal is not considered poisonous 
but when inhaled in the form of vapour it is said to have produced dangerous 
symptoms. 


Poisoning by antimony salts is rare in India. In his annual report for 
the year 1922, the Chemical Analyser of Sind reports the case of a person 
who died from the effects of antimony tartar given in 24-grain doses thrice 
with a purgative. The poison was detected in the viscera. 


In Europe, a few homicidal and still fewer suicidal cases have occurred. 
For homicidal purposes tartar emetic is given in small doses for several 


days, so that the symptoms caused by it may simulate some gastro-intestinal 
disease. 


Accidental cases of poisoning by tartar emetic have been recorded from 
an overdose when given medicinally, or from its administration in mistake 
for cream of tartar, Epsom salts, bicarbonate of sodium, etc. 


Outbreaks of acute accidental poisoning by antimony have sometimes 
occurred from drinking lemonade prepared in cheap enamelled utensils. 
They are due to tartaric acid in the “ lemonade crystals” or citric acid of 
fresh lemons dissolving some of the antimony oxide which is used instead 
of a non-poisonous tin oxide in the manufacture of the white enamel 
coating.*® About seventy workmen of a firm at Newcastle-on-Tyne suffered 
from the symptoms of acute antimony poisoning after they had taken 
lemonade prepared from tartaric acid crystals which were dissolved in boil- 
ing water overnight in enamelled buckets. They all recovered. The enamel 
of the bucket contained antimony trioxide equivalent to 5 per cent of metallic 
antimony. Dr. Dunn found on analysis that an ordinary tumbler of ten 
ounces contained 0.57 grain of antimony or 1.52 grains of tartar emetic.4® In 
a school at Folkeston lemonade from fresh sliced lemons was prepared in 


white enamelled jugs. Half an hour after it was served, twenty-five persons 
were sick,*? 


A 
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Acid vegetables and fruits may extract antimony from cheap enamelled 
vessels ; hence they should not be cooked in such vessels.*#8 Hellen Lukis 
reports the cases of three families in which all the members were stricken 
down with sickness and diarrhoea; investigation showed that the symptoms 
came on shortly after eating rhubarb pie baked in a cheap new enamelled 
pie dish.*® 

Tartar emetic is given to confirmed drunkards as a cure for the habit, 
and accidental poisoning has occurred from an overdose thus given. 


Tartar emetic acts as a depressant to the heart muscle; hence even if 
given in medicinal doses it may prove fatal to the persons who are aged, 
infirm and debilitated from disease, while these doses would not have any 
deleterious effect on strong, healthy individuals. 


Cases of accidental poisoning sometimes occur from chloride of antimony 
as it is used in arts as a bronzing liquid. 


Method of Administration—Symptoms of poisoning have occurred not 
only from its administration by the mouth, but from its external application 
in the form of a powder or an ointment to the unbroken skin, from its use 
as an enema and from its absorption into the system by wearing a cloth to 
colour which tartar emetic was used as a mordant. 

Elimination of Antimony.—By the vomit and purging it promotes, anti- 
mony is largely expelled immediately after it is swallowed, and is eliminated 
rapidly by the kidneys after it is absorbed into the system. It is also elimi- 
nated by the mucous membrane of the stomach even if administered by any 
other channel than the mouth. Before it is eliminated it is deposited into 
the liver, spleen, kidneys and long bones. It is also excreted in the bile and 
milk. 


Antimony, like arsenic, has a preservative effect on the bodies of per- 
sons who die from its poisoning by repeated small doses administered for a 
prolonged period. For example, in two cases of exhumation the bodies were 
found in a remarkable state of preservation after a burial of twenty-one 
months and five years.°° On analysis antimony was found to be present in 
the internal organs, such as the stomach, liver, kidneys, intestine and even 
the brain. 


Antimony is not a normal constituent of the body, nor is it met with in 
any of the food articles. Hence any attempt based on these grounds to 
explain its presence in the tissues must necessarily fail. The poison, if 
present in the body, must have been administered—there is no other possible 
explanation. 


MERCURY (PARA) 


Mercury or quicksilver is a liquid metal having a bright silvery lustre. 
It is easily converted into the form of a dull grey powder when shaken up 
with oil or triturated with sugar, chalk or lard. The process is known as 
deadening, and is used in preparing mercurial ointment and emplastrum. 
The metal is not acted upon by hydrochloric acid. It is slightly dissolved 
by dilute cold sulphuric acid but completely dissolved by strong sulphuric 
and nitric acids. It is a pharmocopceial preparation, and is called Hydrargy- 
rum, the non-official dose being 3 to 3 grains by the mouth and # to 1 grain 
by intramuscular injection. The other official preparations of the metal 
are— 


1. Hydrargyrum cum creta (Grey powder).—It is a greyish-blue 
powder and contains 33 per cent of mercury. The dose is 1 to 5 grains. If 
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kept long and exposed to light, a portion of the mercury is converted into 
mercuric oxide which produces a poisonous action on the system. 


2. Pilula hydrargyri (Blue ill) —It contains 33 per cent of mercury, 
The dose is 4 to 8 grains. 


3. Unguentum hydrargyri (Blue ointment) —It contains 30 per cent of 
mercury. 


4. Unguentum hydrargyri dilutum.—It contains 10 per cent of mercury. 


5. Unguentum hydrargyri composition.—It contains 12 per cent of 
mercury. 


6. Unguentum hydrargyri nitratis forte—It contains 6.7 per cent of 
mercury. 


7. Unguentum hydrargyri nitratis dilutum—lIt contains not less than 
the equivalent of 1.34 per cent of mercury. 


Compounpns oF Mercury 


1. Mercurie Oxide, HgO.—This is known in the vernacular as Sipichand. 
It is a brick-red crystalline powder but it forms an amorphous yellow powder 
when a mercuric salt is acted upon by caustic soda or potash. Both the red 
and yellow varieties are insoluble in water. The red variety is a B.P.C. pre- 
paration, and is known as Hydrargyri oxidum rubrum (red precipitate), the 
dose being 1/16 to 4 grain. It is used for preparing a B.P.C. ointment, 
Unguentum Hydrargyr oxidi rubri (red ointment). The yellow variety 
is a pharmacopoeial preparation, and is known as Hydrargyri oxidum flavum. 
It is contained in the official preparations of Oculentum hydrargygri oxidi 
and Oculentum atropince cum hydrargyri oxido and enters into the com- 


position of Hydrargyri oleatum (mercuric oleate) and Unguentum hydrar- 
gyri oleati. 


2. Mercuric Chloride (Perchloride of Mercury, Corrosive Sublimate), 
HgCl..—It exists in the form of heavy, colourless masses of prismatic crystals 
or as a white, crystalline powder. It has a styptic, nauseous, metallic taste. 
It is soluble in eighteen parts of cold water and three parts of boiling water. 
It is readily soluble in alcohol (90 per cent), ether and glycerin and is very 
soluble in solutions of the alkaline chlorides. On account of its antiseptic 
properties it is largely used in medicine as well as in taxidermy. It is a 
violent poison, and is obtained in the bazaar, often mixed with impure 
subchloride. The official dose of mercuric chloride (Hydrargyri er- 
chloridum) is 1/32 to 1/16 grain. The pharmacopceial solution, Liquor 
hydrargyrt perchloridi, contains 0.1 per cent of mercuric chloride, the dose 
being 30 to 60 minims. 


When ammonia is added to a watery solution of mercuric chloride, 
ammonio-chloride of mercury is formed. It is also known as ammoniated 
mercury or white precipitate (Hydrargyrum ammoniatum, B.P.). It is a 
white, heavy, tasteless powder, insoluble in water, aleohol (90 per cent) and 
ether, but readily soluble in warm hydrochloric acid and in warm acetic 
acid. It is used in preparing an official ointment, Unguentum hydrargyri 
ammoniati (white precipitate ointment), 


3. Mercurie Iodide, HgI,—This is also called red iodide of mercury 
or biniodide of mercury. It is a scarlet red powder, obtained by the action 
of a watery solution of mercuric chloride on one of potassium iodide. It is 
almost insoluble in water, but soluble in about 130 parts of alcohol, and 
freely in ether, in nitric acid and in a solution of potassium iodide or mer- 
curic chloride. It forms one of the constituents of a non-official preparation, 


Liquor arseni et hydrargyri iodidi (Donovan's solution), the dose of which 
is 5 to 15 minims. 


MERCURY 525 


4. Mercuric Cyanide, Hg(CN):.—This is nearly as poisonous as corro- 
sive sublimate, but has no corrosive action. It exists as white, prismatic 
crystals, having a bitter, metallic taste but no odour. It is soluble in 12 parts 
of water and in 15 parts of alcohol. 


Mercuric oxycyanide, HgO 3[Hg(CN).], is a white, crystalline powder, 
soluble in 18 parts of water. Mercurie thiocyanate (sulphocyanide), 
Hg(CNS)>» is an insoluble powder which, when ignited, gives off obnoxious 
fumes of the metal and forms an exceedingly voluminous ash. It is moulded 
into pellets, which are known as “ Pharaoh’s serpents”, as these, when burnt, 
produce long snake-like tubes of ash. 


5. Mercuric Nitrate, Hg(NO;)2.—This is crystalline, but deliquescent. 
It is used for painting on porcelain, and is used by hatters and furriers, as 
well as in veterinary medicine. It acts as a corrosive poison, and is simi 


in action to mercuric chloride. Symptoms of chronic poisoning occur among 
hatters and furriers. 


6. Mercuric Sulphide (Cinnabar), HgS.—This is known in the verna- 
cular as hingul, ras sindoor, cheena sindoor or shingarf. It occurs as the 
chief ore of mercury, and is artificially prepared as a red, crystalline powder, 
which is then known as the pigment vermilion. It is regarded as non- 
poisonous, but its vapours are poisonous. Cases of acute poisoning have 
occurred from its use as a fumigant. Chronic poisoning has also occurred 
from it having been used to colour vulcanized rubber meant for artificial 
teeth. 


7. Mercuric Sulphate, HgSO,—This is a white, crystalline powder, and 
acts as a corrosive poison. It has been administered in mistake for sulpho- 
carbolate of sodium, and has caused death. It has also been taken with 
suicidal intent. 


8. Mercuric Methide (Mercury Dimethyl), Hg(CH3)2.—This is a highly 
poisonous liquid, and has produced death by the inhalation of its noxious 
vapour. It has also produced insanity. 


9. Mercurous Chloride (Subchloride of Mercury, Calomel), Hg2Clo.— 
This is sold in the bazaar as raskapoor in fibrous, heavy, dirty white masses, 
often mixed with mercuric chloride. The pharmacopceial preparation, 
Hydrargyri subchloridum, is a heavy, amorphous, -white and _ tasteless 
powder, insoluble in water, alcohol (90 per cent), ether or cold dilute acids. 
The dose is 4 to 3 grains. When heated, it sublimes without fusing. It is 
converted into mercuric chloride by chlorine water, nitrohydrochloric acid, 
alkaline chlorides and common salt; hence it should never be prescribed 
with any of these substances. Exposure to sunlight decomposes it into 
mercury and mercuric chloride. It enters into the composition of the follow- 
ing preparations :— ’ 

1. Tabellee Hydrargyri Subchloridi (Tablets of calomel or mercurous 
chloride) Each tablet should contain one grain. 


2. Unguentum hydrargyri subchloridi (Calomel ointment).—It con- 
tains 20 per cent of calomel. 7 


Calomel is one of the ingredients of a non-official preparation, Pilula 
hydrargyri subchloridi (Plummer’s pill), the dose being 4 to 8 grains. 


10. Subsulphate of Mercury (Turpeth Mineral), HgSO.:, 2HgO.—This 
is a lemon-yellow powder, sparingly soluble in water. It is used as an emetic 
in three to five-grain doses, especially on the continent and in the United 
States. It has occasionally caused death by acting as an irritant poison. 


11. Mercurous Nitrate, Hg.(NO;):.—This is colourless and crystalline. 
It is soluble in water acidulated with nitric acid, and is as poisonous as 
mercuric nitrate. 
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12. Novasurol (Merbaphen).—This is a double salt of sodium mercuri- 
chlorphenyl oxyacetate with diethyl-barbituric acid. It is a white, crystal- 
line powder, soluble in water, and contams 33.9 per cent of mercury. It is 
a powerful diuretic, the dose being 4 to 2 cc. of a 10 per cent solution by 
intravenous or intramuscular injection. 


13. Mersalylum (Mersalyl, Salyrgan, Mercurgan) -—This is a sodium 
salt of salicyl- (Y-hydroxymercuri-B-methoxypropy]l) -amide-o-acetic acid. It 
is a white, odourless, deliquescent powder, having a bitter taste, and con- 
taining 38.5 to 40.5 per cent of mercury. It dissolves in water, in’ alcohol 
(95 per cent) and in methyl alcohol. Injectio Mersalylt is a pharmacopceial 
preparation, the dose being 8 to 30 minims by intramuscular or intravenous 
injection. 

14. Mercurochrome-220 (Disodium Dibromo-hydroxy-mercuri Flu- 
orescein), CooH,O;Br, HgOHNaz.—This is also known as mercurome, and 
occurs as iridescent green scales, and dissolves readily in water. It contains 
25 to 28 per cent of mercury. It has been used intravenously in cystitis, 
gonorrhea, articular rheumatism, endocarditis, and septicaemic conditions. 
The dose is 0.002 to 0.005 gramme per kilogramme of body weight in a 0.5 
per cent solution by intravenous injection. Ten milligrammes per kilo- 
gramme of body weight given intravenously kill rabbits. Five milligrammes 
per kilogramme of body weight in a 1 per cent solution have been injected in- 
travenously twice a week without trouble in several cases.** G.P.B. Huddy 
treated 29 adult patients with mercurochrome after operation with a view 
to preventing the onset of post-operative pneumonia. He injected intra- 
venously 20 ce. of a 1 per cent solution immediately following an operation, 
and 10 cc. of a similar solution two days later. Reaction started in 10 
patients after the second injection. This suggests that the drug may be 
cumulative. The most common reaction consisted of a rigor with a rise of 
temperature to about 102°F. In one case there was blood in the urine and 
stools, and in another case there was a severe rigor with headache, cyanosis 
and collapse. 


Toxic effects have occurred mostly after the prolonged use of the drug 
in fairly large doses. A. V. St. George ®? reports that death followed the 
intravenous injection of a 1 per cent solution in five cases of sepsis. Post- 
mortem examination showed that it induced nephritic and intestinal lesions 
which resulted in death. 


The other organic mercurial preparations are neptal, thiomerin sodium 
(mercaptomerin sodium), metaphen and merthiolate (thiomersalate). Of 
these four the first two are used as diuretics and are supposed to have low 
toxicity in therapeutic doses, and the latter two are used as antiseptics for 
sterilizing the skin and instruments. 


Acute Poisoning.—Symptoms.—The symptoms are mostly due to cor- 
rosive sublimate, and commence immediately after swallowing the poison. 
They are rarely delayed beyond half an hour, although in a case reported by 
Wood,5* the symptoms were delayed one hour and a half. These are’ an 
acrid, metallic taste and a feeling of constriction or choking sensation in thed 
throat,’ hoarse voice and difficult breathing. The mouth, tongue and fauces 
become corroded, swollen and coated with a greyish-white coating. Hot 
burning pain is felt in the mouth, extending down ie the Stomach and abdo- 
men, followed by nausea, retching and vomiting. The vomited matter is a 
greyish, slimy mucoid material containing blood and shreds of mucous 
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membrane. This is followed by diarrhcea with bloody stools and accom- 
panied by tenesmus. The urine is suppressed or scanty, containing blood 
and albumin. The pulse becomes quick, small and irregular, and collapse 
soon supervenes. In some cases spasms, tremors, convulsions and uncon- 
sciousness are observed before death occurs. Gangrenous colitis®> may be 
observed, if the patient has survived six or more days. 


It should be noted that the symptoms are liable to great variation in 
different cases although the doses have been the same. 


salivation, gingivitis and loosening of the teeth with fetid breath are 
usually common when mercurial vapours are inhaled. 


Intravenous injections of novasurol and mersalyl as diuretics are some- 
times followed by dyspnoea, cyanosis, convulsions and death. They may 
produce death almost suddenly from anaphylactic shock. 


Diagnosis.—This has to be diagnosed from arsenical poisoning. The 
symptoms of mercurial poisoning commence sooner, and the acridity and the 
constriction of the throat are more marked. The vomited matters and stools 
more often contain blood. The irritation of the kidneys is also more 
pronounced. 


Fatal Dose.—An intravenous injection of 0.06 gramme of metallic mer- 
cury as a 40 per cent oil emulsion has proved fatal. On the contrary, 
recovery has followed 27.2 grammes (2 cc.) of metallic mercury injected 
intravenously with a view to committing suicide.* Thirty grains of red 
oxide of mercury taken with an ounce of acetic acid proved fatal to a girl of 
17 years within 30 hours.®? The average fatal dose of mercuric chloride for 
an adult is three to five grains. Its smallest recorded dose is two grains 
which killed a child.58 Recovery has resulted after the administration of 
ninety or one hundred grains, or even much larger doses under prompt 
treatment by milk, eggs, and emetics. The average fatal dose of mercuric 
cyanide is ten to twenty grains. That of mercuric nitrate is one drachm, and 
of turpeth mineral is forty to sixty grains. Six grains is the smallest 
quantity of calomel which has caused the death of a boy, aged fourteen years, 
in three weeks from ulceration and gangrene of the face. 


Fatal Period.—The usual fatal period is 3 to 5 days, but death may take 
place much sooner or later than this. 


Treatment.—If vomiting has not already commenced, give emetics or 
pass the stomach tube cautiously and wash out the stomach with warm water 
to which carbonate of magnesium has been added. Albumen in the form of 
raw white of egg, or vegetable gluten, mixed with a large quantity of skim 
milk should then be administered ; the albuminate of mercury thus formed, 
although insoluble in water, is soluble in excess of albumen, and is liable to 
be digested and absorbed if left in the stomach. It must, therefore, be 
removed by the administration of emetics or lavage of the stomach. Demul- 
cent drinks may be administered to protect the stomach wall. 

Three to four tablespoonfuls of animal charcoal suspended in about a 
pint of water should be administered as soon as possible, as it has the great 
power of absorbing mercury salts. The addition of about five drachms of 
magnesium sulphate increases the absorptive power of the charcoal and 
hastens the removal of the ingested poison.® 

The stomach may be washed out with 500 cc. of water containing 30 
grammes of sodium thiosulphate. Intravenous injection of sodium thiosul- 
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phate in doses of $ to 1 gramme in a ten per cent solution has been 
recommended, but administration by mouth of 10 ml. of a ten per cent 
solution of sodium hypophosphite with 5 ml. of hydrogen peroxide in a glass 
of water and gastric lavage with the same solution are regarded more 
effective. Intramuscular injections of a solution containing ten per cent 
BAL. and 20 per cent benzyl benzoate in arachis oil are suggested as a 
useful remedy in acute mercurial poisoning, provided it is administered as 
early as possible. An initial injection of 300 mgm. of the solution is to be 
administered at once, and is to be followed within the first twelve hours by 
two or even three further injections of 50 mgm. each. 


Sodium formaldehyde sulphoxylate is also used as a chemical antidote, 
as it reduces the perchloride to metallic mercury. A freshly prepared solu- 
tion of 5 to 10 per cent of the sulphoxylate with 5 per cent of sodium 
bicarbonate should be used for washing out the stomach, and 200 cc. of the 
solution should be left in the stomach. This should be followed immediately 
by a slow intravenous injection of 10 Gm. of sulphoxylate dissolved in 100 to 
200 cc. of distilled water. The injection may be repeated after 4 to 6 hours. 
High colonic lavage with 1 in 1,000 solution of sulphoxylate should be carried 
out twice daily in case colitis should develop. It must be remembered that 
this treatment is beneficial only if tried within the first half hour. 


Intravenous injections of 20 to 40 cc. of a 25 per cent solution of glucose 
have been recommended. The solution of glucose in the form of a drop by 
drop enema has also a beneficial effect. Later, the symptoms should be 
treated as they arise. It is said that sodium chloride is to be avoided, as it 
favours the absorption of mercury, but Professor Michaud “ recommends the 
liberal supply of sodium chloride (about 15 grammes daily) with the food in 
order to combat the dangerous acidosis and, in addition, a 0.9 per cent solu- 
tion of sodium chloride and a 40 per cent solution of sodium bicarbonate 
hypodermically and intravenously. Since the introduction of this method 
he has saved two cases of serious poisoning by corrosive sublimate. 


Post-mortem Appearances.—The appearances of corrosive poisoning will 
be present if the poison is taken in a concentrated form. Otherwise the signs 
of irritant poisoning will be observed. 


The mucous membrane of the lips, mouth and pharynx presents a diffuse 
greyish-white escharotic appearance. The same appearance is noticeable in 
the cesophagus ; its mucous membrane appears also corrugated and eroded. 
The stomach contents are masses of coagulated albumen mixed with mucus 
and liquid blood. Its mucous membrane is corroded, inflamed and covered 
with a greyish deposit of mercury, or a black deposit of its sulphide. 


During the post-mortem examination great care should be taken in 
removing the stomach from the abdominal cavity, lest it might be ruptured 


owing to the great softening of its walls. Perforation of the stomach is very 
rare. 


The intestines, chiefly the caecum, colon and rectum, are found inflamed, 
ulcerated and gangrenous, if the patient has lived for some days. The liver 
is congested and shows cloudy swelling. The spleen is congested. The 


kidneys are usually swollen with necrosis of the tubules. The heart may 
show fatty degeneration. 


_ It must be remembered that the post-mortem lesions are found in the 
alimentary canal even if death has occurred from absorption of corrosive 
sublimate as a result of the external application to the skin or irrigation of 
wounds or abscess cavities, or of the uterus and vagina. 


60. Fortschrittee der Therapie, No. 16, 1930; Ars, M edici, Nov. 1930, p. 502. 
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Chronic Poisoning.—This form of poisoning occurs among those who are 
exposed to the vapours of mercury in factories where mercury and its salts 
are largely used. It also occurs among those who have taken internally for 
a prolonged period excessive doses of mercury compounds, or used the 
mercurial ointment in the form of an external application. 


Symptoms.—These are nausea, digestive disturbances, colicky pain, 
vomiting and diarrhea. Ptyalism or salivation is a constant symptom which 
is accompanied by foul breath, swollen and painful salivary glands and 
inflamed and ulcerated gums, which usually present a blue line at their 
junction with the teeth. Later, the teeth become loose and carious, necrosis 
of the jaw occurs, and the patient suffers from a condition known as erethism, 
which is characterized by shyness, timidity, irritability, loss of confidence 
mental depression, loss of memory and insomnia. Sometimes, the patient is 
affected by mental disturbances,. hallucinations and delusions, which may 
result in insanity. 


The skin eruptions of an erythematous, eczematous or pustular type may 
be noticed. The nervous symptoms, known as mercurial tremors, super- 
vene, these are considerably coarser than in thyrotoxicosis. These first of 
all affect the muscles of the tongue, producing stammering and hesitation of 
speech, and then affect the muscles of the face; these latter extend to the 
muscles of the arms and legs. They are excited by voluntary movements, 
and are absent during sleep. The tremors are followed by paralysis of the 
limbs. The patient complains of cough with bloody expectoration, suffers 
from general wasting, anzemia and chronic nephritis, and dies from 
exhaustion. 


Treatment.—The patient should be removed from the surroundings 
where he was exposed to the poison. He should be directed to drink milk 
freely and to gargle his mouth with potassium chlorate or borax, to keep his 
bowels open by saline purgatives, and to take warm baths to promote the 
action of the skin. Intravenous injections of sodium thiosulphate in doses 
of 0.45 to 0.6 gramme in 5 cc. of water on alternate days are considered 
efficacious for the treatment of salivation.® 


It is advisable to give potassium iodide in small doses, so that the poison 
may be converted into mercuric iodide, which is soluble in excess of the 
potassium salt. Massage and electricity should be advised for paralysis. 
Narcotics should be given for severe tremors. 


Post-mortem Appearances.—The heart and liver may show fatty dege- 
neration. The kidneys show parenchymatous nephritis. 


Chemical Tests for Mercurie Salts—1. Hydrochloric acid and sul- 
phuretted hydrogen give a yellow precipitate which changes to orange 
brown and lastly black, insoluble in alkalis or dilute acids. 

2. Caustic potash gives a yellow or orange precipitate. 

3. Potassium iodide gives a scarlet precipitate, soluble in excess. 

4. Stannous chloride gives a white precipitate, changing to black. 


d. Ifa piece of a bright wire of copper be introduced into the solution 
acidulated with a few drops of hydrochloric acid, a silver coating of mercury 
will be formed on the wire. 


Chemical Tests for Mercurous Salts—1. Hydrochloric acid -gives a 
white precipitate, which is insoluble in acids and is blackened by ammonia. 


2. Potassium iodide gives a yellowish-green precipitate, which becomes 
grey or greyish-black if the reagent is added in excess and then heated. 


3. Caustic potash yields a black precipitate, insoluble in excess. 


61. H. C. Semon, Brit. Med. Jour., April 12, 1944, p. 662. 
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4, Potassium bichromate gives a brick-red precipitate. 
5. Stannous chloride gives a white precipitate, changing to grey. 


6. Reinsch’s Test—This is used to detect mercury in organic mixtures, 
A grey coating of mercury forms on the copper foil. If the copper foil is 
dried and heated in a dry test tube, mercury will volatilize and deposit as 
round globules of the metal on the part of the cooler tube, which can be seen 
under the microscope. 


Medico-Legal Points Metallic mercury, when pertectly pure, can hardly 
be considered to be poisonous. Cases are recorded where individuals have | 
swallowed a pound or two of the liquid metal as a treatment of chronic con- 
stipation without any harmful effects. During the trial of a murder case at 
Armagh in June 1905, it was proved in evidence that the accused first tried 
to kill the old woman by repeated administrations of metallic mercury, but 
eventually put strychnine into the meal which caused her death. The 
analyst who made an examination of the organs said that he discovered two 
hundred and ninety-six grains of pure metallic mercury in the body. The 
mercury, however, was not the cause of death, and did not act as a poison, 
He found one-seventh of a grain of strychnine in the stomach, liver and kid. 
- neys and there was little doubt that strychnine had been the cause of death. 
In exceptional cases, however, mercury may undergo chemical changes in 
the body and operate as a poison. 


In India, metallic mercury is sometimes given in food to cause injury, 
Metallic mercury was introduced into a plantain which was given to a per- 
son to eat, but the metal was seen by the intended victim in the portion of 
the fruit before he ate it. A Mahomedan male of Karachi, in his afternoon 
meal, was given dal and chapati for eating by his wife. He suspected para 
(mercury) in these and reported the matter to the police. All these articles 
were examined and found to contain metallic mercury, and a kowri (shell) 
which were given to the woman by her paramour.* In his annual report 
for the year 1947, the Chemical Examiner of the United and Central Pro. 
vinces mentions a case from Agra, where metallic mercury was given in a 
pan (prepared betel) by a woman to her husband, but on chewing the pan 
he saw some goblets of the metal falling down on the ground. : 


Mercurial vapours are certainly poisonous, and accidents have occurred 
from their inhalation: “A” case is récordéd By Seidel,®® in which a woman 
inhaled for some affection or other 2.5 grammes of mercury poured on red- 
hot coals, and died in ten days with all the symptoms of mercurial poisoning. 


Mercury in a finely divided state, when rubbed into the skin as an 
ointment, is readily absorbed, and produces salivation and other effects of 
mercurial poisoning. It has also caused death in a few instances when its 
application was too liberal. Thus, three persons were found dead in bed - 
the previous day they had rubbed into the body, for the purpose of curing 
the itch, an ointment containing 270 grammes of finely divided mercury 68 


Amalgams which are the alloys of mercury act as poisons. Stock 07 has 
drawn attention to the special danger of chronic mercury poisoning by copper 
amalgam used for stopping carious teeth. 


Poisoning by mercuric oxide is rare. In his annual report for th 
1929, the Chemical Analyser of Bombay reports the case of > young Christian 


62. C.J. S. Thompson, Poison Mysteries, p. 345. 
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woman who had taken some red powder given her by a friend as a cure for 
headache from which she had been suffering. Within a quarter of an hour 
she had felt pains in the abdomen and had vomited blood-stained matter. 
Her stomach was washed out at the J. J. Hospital, and she recovered the 
next day. About nine grains of red oxide of mercury were separated from 
the stomach washings, in which it had been plainly visible as a deposit. A 
case ®§ is also recorded in which red oxide of mercury was given by a woman 
to her female infant, 6 days old, with intent to kill her, who had some defor- 
mity in her legs. The infant became suddenly ill, was unable to suck and 
was salivating protusely, but she was saved by prompt treatment. 


Of all the salts of mercury the chlorides and nitrates are responsible for 
most of the cases of acute poisoning. It should be noted that mercuric salts 
are more poisonous than mercurous salts. Children bear mercury well, and 
some persons have idiosyncrasy for mercury salts. Dathan and Macaulay © 
have suggested mercury in teething powders as a cause of pink disease in 
infants, and warned against their use in small infants. 


Mercuric chloride is extensively used as a disinfectant and as an anti- 
septic. Hence accidental cases of poisoning by this salt are likely to occur 
from the use of too strong a solution used in washing abscess cavities or in 
irrigdting the vagina, uterus or rectum. Cases of poisoning have also 
occurred from its introduction into the vagina in tablet form as a contra- 
ceptive, antisyphilitic or abortifacient measure. C. Holtermann ™ has found 
records of ten cases of poisoning, where mercuric chloride was inserted into 
the vagina in tablet form in amounts, varying from 0.25 to 3 grammes. Local 
necroses and ulcers occurred especially in the posterior wall. Poisoning 
was due to absorption of mercury albuminate from the necrotic patches. 
Seven of these ended in death in one to three weeks. A case is also recorded 
in which a woman committed suicide by introducing three tablets of corro- 
sive sublimate into the vagina. The whole of the vagina sloughed, thus 
facilitating absorption of the poison from the wound. In such cases it is 
possible for deposits of mercury albuminate to be formed in the periproctal 
tissue, hence it is advisable to inject milk at once as a neutralizer into the 
tissue lying between the vagina and rectum. Remoter lesions are severe 
parenchymatous nephritis and fatty degeneration of the heart.” 


Mercuric chloride is often administered internally as a medicine and an 
accidental case of poisoning may occur from an overdose. The soloid pre- 
parations of mercuric chloride have been swallowed accidentally in mistake’ 
for some other drug, and have given rise to poisoning in some cases. Some- 
times, the salt is selected for suicidal and homicidal purposes. 


In his annual report for the year 1934, the Chemical Examiner, Madras, describes 
the following cases of poisoning by mercuric chloride.72 Of these the first two are 
homicidal and the last suicidal. , 


1. A man was suspicious of his wife’s conduct and there had been frequent quarrels 
between them. One evening on returning from work he found his wife absent from 
home. He went in search of her, found her and asked her to return home to serve 
him food but she refused. As he was hungry he went home and began to eat the food 
that had been prepared by his wife early in the evening. The food had a queer taste 


and suspecting that his wife might have poisoned the food, he reported the matter to 
the village magistrate. 


é The food was forwarded to the Chemical Examiner, who found 
in it about 174 grains of corrosive sublimate. 


—— ed pp ere en te 
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' 2. A man was given milk poisoned with corrosive sublimate and he died four days 
later. In the visceral matters only very small quantities of mercury were found, whereas 
in the vomits that had been collected there were 25 grains of corrosive sublimate. 


. A man, aged 40, was arrested and escorted by the Police from Palni to Melur. 
On the way his escort allowed him to drink coffee at a hotel after which he had severe 
abdominal cramps and vomiting. He was admitted to hospital where he died about a 
fortnight later. Before his death he confessed to having swallowed perchloride of mercury 
at the coffee hotel. Extremely minute quantities of mercury were detected in the visceral 
matters but one of the vomits was found to contain about 1-1/6 grains of perchloride of 
mercury. 

In his annual report for the year 1939, the Chemical Examiner, Madras, quotes an 
accidental case of poisoning by mercuric chloride. A religious mendicant had been in 
the habit of sucking alum to quench his thirst probably to impress spectators. One day 
he took by mistake from his bag a crystal of perchloride of mercury and sucked it 
thinking it to be alum. He was removed to hospital in a collapsed condition and he 
died there. About one and four-fifths grains of mercuric chloride were detected in the 
viscera of the deceased. In his annual report for the year 1946, the Chemical Examiner, 
Uttar Pradesh, mentions a case from Lucknow, where a sepoy died from poisoning by 
a tablet of mercuric chloride which he took as a purgative. 


.Mercurous chloride (calomel) is regarded as a safe medicine, but in 
large doses it acts as an irritant poison, and even in medicinal doses it may 
produce toxic effects in susceptible individuals. In some cases death may 
occur indirectly from septic poisoning from extensive ulceration and 
gangrene of the mouth and throat. Bolt™ cites the case of a man, aged 65 
years, who, owing to marked idiosyncrasy to calomel, had an attack of acute 
poisoning after taking a 1-grain pill. The symptoms were intense abdomifial 
pain, vomiting, urticarial rash, oedema of the forearms, legs, neck, eyelids 
and lobes of the ears, severe pain in the right loin, scanty urine, dry skin 
and a rise of temperature to 99.8°F. Recovery occurred in 4 or 5 weeks. 


Calomel administered hypodermically or intramuscularly may cause 
fatal poisoning. Runeberg“ reports the case of a woman, 34 years old, who 
received three hypodermic injections of 14 grains of calomel each in one 
month, developed the symptoms of mercurial poisoning and died on the 23rd 
day after the last injection. Becker ™ mentions a case of fatal poisoning 
following the intramuscular injection of 1 cc. of a 10 per cent suspension of 
calomel, death resulting one week after the third injection. 


In his annual report for the year 1948, the Chemical Examiner, Madras, 
cites a homicidal case in which a young woman, who was delivered of a male 
child five months after her marriage, killed him by administering calomel in 
castor oil when the child was five days old. 


A. homicidal case“ of poisoning by the injection of novasurol occurred 
at Cologne in the year 1926. The patient died from mercury poisoning with 
bleeding diarrhcea, inflammation of the mucous membrane of the mouth and 
anuria. 


After it is absorbed into the system mercury is eliminated in the saliva, 
urine and feces, and in the milk and perspiration, if the quantity is large. 
It also passes rapidly to the foetus in utero through the placental circulation. 
Elimination commences within a few hours of the administration of a single 
dose, and is completely within four to five days after which the metal cannot 
be detected in the urine, but its excretion is very slow, if mercury is given 
in repeated small doses, so that it may be detected in the solid organs after 
long periods. 


Mercury may be detected in the bones in acute poisoning. In a case in 
which a person died in Patiala very suddenly and the body was cremated, 
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the ashes and pieces of bones were forwarded to the Chemical Examiner for. 
analysis. Mercury was detected in the spongy parts of the bones."* 


Mercury is often used as a medicine; hence the detection of a small 
quantity in the viscera does not contra-indicate death from some other cause. 


Mercury is not a constituent of the human body ; hence its detection in 
the tissues proves that it must have been introduced into the system from 
outside. 


COPPER (TAMBA) 


The salts of copper which are important from a toxicological point of 
view are— 


1. Copper Sulphate (Cupric Sulphate, Blue Vitriol or Blue Stone), 
CuSO,, 5H.O.—The vernacular name of this salt is Nila tutia. It occurs in 
large, blue, slightly efflorescent crystals, freely soluble in water and having 
a styptic taste. It is converted into a bluish-white salt, CuSO., H.O, when 
heated to 100°C. It becomes anhydrous at 990° to 240°C. Thus anhydrous 
salt is white and extremely hygroscopic. Copper sulphate is given as an 
astringent in } to 2-grain doses and as an emetic in 5 to 10-grain doses. In 
large doses it acts as an irritant poison. It is also probable that small doses 
of the coarsely powdered salt, repeated frequently, would produce gastric 
and intestinal irritation and cause death, especially if prescribed when the 
mucous membrane of the intestinal canal is in a congested state. 


9. Copper Carbonate.—The normal carbonate has not been obtained, 
but a basic carbonate, Cuz(OH)2COs, occurs native as malachite, and is 
obtained when carbonate of sodium is added to a solution of copper sulphate. 
Natural verdigris, the green deposit, which appears on copper when exposed 
to atmospheric moisture and carbon dioxide, is the same compound. 


3. Copper Subacetate (Verdigris, Aerugo), 2Cus3(OH)>. (C2H302)4.— 
This is known in the vernacular as zangal. It occurs in powder, or in bluish- 
green masses of very minute crystals. It is frequently employed in the arts. 
It is used externally in medicine. 


Acute Poisoning.—Symtoms.—These commence from a quarter to halt- 
an-hour after swallowing the poison with a metallic taste in the mouth, 
burning pain in the stomach, thirst, nausea, eructations and repeated 
vomiting. The vomited matter is blue_or_green in__colour, and can be 
distinguished from bile by its turning deep blue on the addition of ammo- 
nium hydroxide. The colour does not change in the case of bile. There is 
diarrhoea with much straining, the motions being liquid and brown, but not 
bloody. The urine is suppressed or diminished in quantity, and may 
contain blood. The skin becomes jaundiced, and cramps of the legs or 
spasms and convulsions occur. There is frontal headache, and the symptoms 
of collapse set in, if the dose is large. 


In some cases there is complete paralysis of the limbs, followed by 
insensibility and coma ending in death. 


Fatal Dose.—Uncertain. Half an ounce of copper sulphate proved fatal 
to a woman, aged 20 years.** One ounce of copper sulphate has also killed 
an adult, but recovery has followed a large dose of nearly four ounces. Half 
an ounce of verdigris has caused the death of an adult. It should be remem- 
bered that copper sulphate taken in small doses for some time is suppose 
to be more dangerous than when a large quantity is swallowed at a time. 

Fatal Period.—The usual fatal period is one to three days, but may be 
prolonged for several days. On the contrary, a woman suicide died from 
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spasm of the glottis soon after she had swallowed a strong solution of copper 
sulphate.”® A young lady ® died about an hour after the onset of symptoms 
of poisoning. On analysis copper sulphate equivalent to 38 grains and 
methylene blue were detected in the stomach and its contents. A Maho- 
medan female,®! 24 years old, died within 2 to 24 hours after she had taken 
copper sulphate with intent to commit suicide. 


Treatment.—There is no need to use emetics, as vomiting occurs in five 
or ten minutes after taking the poison. Wash out the stomach with water 
containing potassium ferrocyanide, which forms insoluble cupric ferro- 
cyanide. Administer white of egg or milk as an antidote. The albumen 
contained in them will form an insoluble salt, albuminate of copper. Give 
demulcent drinks. Relieve pain by injecting morphine hydrochloride 
hypodermically, and use diuretics if the urine is suppressed. Give castor oil 
to remove the poison from the intestines. Support the patient by giving 
nutrient enemata, and by using stimulants hypodermically. 


Post-mortem Appearances.—The skin may be yellow owing to jaundice. 
The mucous membrane of the alimentary canal may be congested, swollen, 
inflamed and excoriated. The contents of the stomach are green or blue, 
and so is the colour of its mucous membrane. The mucous membrane of the 
duodenum may present the same appearance. The colon sometimes shows 
large ulcerations, and the rectum may be perforated. The liver may be soft 
and fatty. The kidneys may show the signs of parenchymatous inflammation. 


Chronic Poisoning.—This may occur among workers in copper and its 
salts or its alloys owing to the inhalation of copper dust. It may also occur 
from food being contaminated with verdigris obtained from dirty copper 
vessels. 


Symptoms.—These are a green or purple line on the gums, a constant 
. coppery taste in the mouth, giddiness, headache, dyspepsia, vomiting, 
diarrhoea with colicky pain, laryngitis, bronchitis, anemia, peripheral 
neuritis and atrophy of the muscles. 


P The skin becomes jaundiced; the hair, urine and perspiration become 
‘ green. 


Mallory &? of Boston points out that chronic copper poisoning causes the 
symptom-complex known, under the different names, as haemochromatosis, 
bronzed diabetes and pigment cirrhosis. 


Treatment.—Remove the cause, and use massage and warm baths. Kee 
the patient in fresh air, and attend to his diet and dyspepsia. Copper vessels 
used for cooking purposes should be tinned, and kept scrupulously clean. 


Post-mortem Appearances.—The chief post-mortem appearances are 


fatty degeneration of the liver and degeneration of the epithelial cells of the 
idneys. 


Chemical Tests——1. Hydrochloric acid and hydrogen sulphide give a 
brownish-black precipitate, insoluble in ammonium sulphide, but soluble in 
potassium cyanide, and freely soluble in warm nitric acid. 


2. Ammonium hydroxide gives a greenish-blue precipitate, soluble in 
excess forming a blue solution. 


3. A few drops of potassium ferrocyanide solution added to a neutral 


or faintly acid solution of a copper salt produces a reddish-brown precipitate 
of cupric ferrocyanide, soluble in warm dilute nitric acid. 


eee 
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4, A bright steel needle or piece of iron wire, if introduced into a 
solution of a copper salt acidulated with a few drops of hydrochloric acid, 
becomes covered with a red coating of metallic copper after some time. 


5. Feigl’s Test—A few drops of dilute zinc nitrate solution and 1 or 2 
ec. of Feigl’s reagent added to a neutral or faintly acid solution give a pink, 
purple or deep violet precipitate, if copper is present. 


Feigl’s reagent is prepared by dissolving 8 grammes of mercuric chloride 
and 9 grammes of ammonium thiocyanate in 100 cc. of distilled water. 


Medico-Legal Points—1. Copper as a metal is not poisonous. Copper 
coins, when swallowed, may remain in the stomach or in the intestines for 
days without producing any poisonous symptoms. However, when alloyed 
with other metals and reduced to a fine powdery state, copper may act as a 
poison. All the copper salts are poisonous. 


2. The blue or green colour and the strong metallic taste of copper salts 
prevent their use for homicidal purposes, though in India copper sulphate is 
known to have been used homicidally mixed with powdered glass, sweetmeat 
or some other article of food. In his annual report for the year 1935, the 
Chemical Examiner, Madras, records a case in which a woman of immoral 
character put copper sulphate in the food intended for her husband. The 
husband tasted the food and noticed a peculiar burning sensation in the 
mouth as well as the peculiar colour of the food. The matter was reported 
to the police, and the woman was prosecuted and sentenced to undergo eight 
months’ rigorous imprisonment. A case 8 is also recorded where a boy, aged 
about 7 years, died from poisoning by copper sulphate given to him in peras 
by the man who wanted to marry his widowed mother. The widow had 
refused to marry the man saying that she would remain a widow for the rest 
of her life for the sake of her only son. 


Copper sulphate has been used, though rarely, as a cattle poison. In 
his annual report for the year 1907, the Chemical Examiner of the United 
Provinces of Agra and Oudh mentions a case in which copper sulphate was 
found in a piece of rag stated to have been inserted into the rectum of a 
buffalo. In his annual report for the year 1919, the Chemical Analyser of 
Bombay also mentions some cases of cattle poisoning by copper sulphate. 


Suicidal cases are occasionally met with. Sometimes, copper sulphate 
and copper subacetate are taken internally with a view to procuring abortion. 


Accidental cases occur from swallowing copper sulphate by mistake or 
from contamination of food due to the formation of verdigris resulting from 
the action of vegetable acids on copper cooking vessels which are dirty and 
have not been properly tinned. 


The author has seen two cases of accidental poisoning. In one case a 
child playfully swallowed a big crystal of copper sulphate. In the other case 
an, adult woman took it by mistake for a condiment. Both recovered after 
having suffered from pain in the stomach, vomiting and purging. In his 
annual report for the year 1940, the Chemical Examiner, Madras, records 
three cases of accidental poisoning by copper sulphate. In one case a young 
man found a blue lump on the floor of a latrine and ate it thinking it to be 
candy. In the second case a man found a packet containing cashew nut 
kernels mixed with blue stone pieces in front of a cinema and devoured the 
lot in spite of the disagreeable taste. In the third case a person found a 
packet of blue stone lying on the road and ate the contents. Vomiting ensued 
in each of these individuals, and recovery occurred after their removal to 
hospital. In his annual report for the year 1949, the Chemical Examiner, 
Bengal, quotes a case in which a village quack administered copper sulphate 
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in banana to a boy, 18 years old, as a remedy for an enlarged spleen. Soon 


alterwards the boy suffered from vomiting and purging, and died within 24 
ours. 


A case ** of accidental poisoning is reported in which a boy, 6 years old, 
died from copper poisoning after 9 cc. of 10 per cent copper sulphate solution. 
were injected into a tuberculous fistula. Autopsy showed severe parenchy- 
matous injury to the heart, liver and kidneys. Chemical analysis revealed 
almost the total amount of the injected copper in the liver. 


3. Poisonous symptoms may occur from the application of the salt to 
an abraded or raw surface and from its introduction into the vagina. 


4. Copper sulphate is added to impart a rich green colouration to 
preserved and tinned peas, other vegetable substances and pickles, but the 
quantity is so small (probably one grain to one pound), that toxic effects 
are not usually produced and the salt, when taken into the stomach, is very 
likely converted into harmless albuminate of copper. 


5. Copper is a normal constituent of the body, and is found in the urine, 
feces, blood and other biological tissue fluids, and in the liver. It is taken 
into the system along with food, as it exists in minute traces in almost all 
the varieties of food, such as cereals, potatoes, beans, spinach} different 
varieties of fruits, and even in mineral water. Hence the detection of copper 
in the viscera is of no value unless the quantity found is excessive ; however, 
on account of free vomiting provoked by its salt, a very small quantity may 
be left in the organs. It is, therefore, essential to examine chemically the 
vomited matter, whenever available. 


6. Copper is eliminated from the system more by the bowels than by 
the kidneys. It has been estimated that the amount of copper excreted by a 
Hindu male or female (not a widow) in the feeces in normal conditions is 
about 67-times the average limit of that passed in the urine, while it is about 
75, 80 and 85 times in cases of Mahomedans, Anglo-Indians, Europeans and 
Hindu widows respectively. This variation is probably due to the difference 
in the diet and cooking utensils used by the different communities.%5 


Copper is also excreted in traces in the saliva, bile and milk, and it is 
possible that a portion may accumulate very slowly in the body. Copper is 
said to pass to the foetus in utero through the blood of the mother. Rai 
Bahadur K. N. Bagchi, Chemical Examiner, Bengal, has found from his 
investigations that the healthy foetal tissues, specially the liver, normally con- 


tain much larger quantities of copper—about three hundred per cent more 
—than the healthy adult tissues.** ® 


LEAD (SHISHA) 


_The following are the preparations of lead, which are used in medicine 
or in the arts :— 


1. Lead Acetate, Pb(C:H;0.)2, 3H,0.—This is commonly called sugar 
of lead or salt of Saturn. It occurs in white masses of acicular crystals, 
slightly efflorescent and having a sweet, astringent taste. It dissolves in 
water, forming an acid solution. It is also soluble in glycerin and in alcohol 
(90 per cent). It looks very much like loaf sugar. It is an official pre- 


paration, the dose being 3 to 2 grains. It occurs in the composition of non- 
iclal preparations, Suppositorium plumbi cum opio and Pi 
opio (dose, 2 to 4 grains). » mio and Bina plumb cum 


84. B. Behrens, Deut Zeit. f. Ges. Ger. Medizin. D . 

and Criminol. Rev., Vol. Vi, Part I, April 1988, p. 209. 887, Bal 29, s. p. 171; Med.-Leg. 
. ». K. atterji and H. D. Ganguly, Ind. J. 

1950, pp. 303-305. guly, Ind, J. Med. Res. Vol. XXXVIII, No. 3, July 


86. Annual Report, 1939, p. 6. 


LEAD 537 


2. Lead Subacetate, Pb,O (C2H;02)2.—This is the chief constituent of 
Goulard’s extract (Liquor plumbi subacetatis fortis), which is a colourless 
liquid with a sweet, astringent taste, and alkaline reaction. The extract 
contains about 42.5 per cent of lead subacetate. Goulard water or Goulard’s 
lotion (Liquor plumbi subacetatis dilutus) is prepared by adding 12.5 parts 
of Goulard’s extract to 1,000 parts of water. 


3. Lead Carbonate, PhCO;.—This is a white, crystalline powder, almost 
insoluble in water, but soluble in dilute acids. In the form of a basic car- 
bonate or white lead (Safeda), (PbCOs3)2, PbH2On, it is extensively used as 
a pigment in oil painting. It is also used as an ointment. Chronic cases of 
poisoning occur from the use of this salt. 


4. Lead Nitrate, Pbh(NO3)2.—This is a crystalline, poisonous salt, soluble 
in water, and is used in calico printing. 


9. Lead Sulphate, PbSO,.—This is a heavy, white powder, insoluble in 
water and is, therefore, supposed to be non-poisonous, but cases of poisoning 
have occurred from sucking yarn coloured white with this salt. 


6. Lead Chromate, PbCrO,.—This is a bright yellow, insoluble powder, 
known as chrome yellow, and is used as a pigment. Fatal cases of poisoning 
have occurred from the use of sweetmeats coloured with this salt. Joseph 
Uttal §” also reports three cases of chronic poisoning from the use of tobacco 
snuff adulterated with lead chromate as a colouring agent. 


7. Lead Chloride, PbCl.—This occurs as white, needleshaped crystals, 
sparingly soluble in cold water, but more so in boiling water. When heated 
in contact with air, it is converted into an oxychloride, which is employed 
as a white pigment, known as Pattinson’s white lead. The yellow oxychlo- 
ride obtained by heating lead oxide and ammonium chloride is known as 
Cassel yellow, and is used as a pigment. 


8. Lead Iodide, PbI,.—This is a tasteless, odourless and bright yellow 
powder, slightly soluble in cold water, but readily soluble in boiling water. 
It is used in preparing a non-official ointment, unguentum plumbi iodidi. 


9. Lead Sulphide (Galena), PbS.—This is naturally found in the form 
of cubic crystals, but is sold in the bazaar in a powder form as Surma in 
place of sulphide of antimony which is used as a collyrium for the eyes. 


10. Lead Monoxide (Litharge, Massicot), PbO.—This is called Mudra- 
sang in the vernacular. It is a pale brick-red or pale orange scaly mass, 
very slightly soluble in water, but readily soluble in nitric and acetic acids. 
It is used in preparing Goulard’s extract and is also a constituent of a non- 
official preparation, emplastrum plumbi (diachylon plaster). Quacks use 
monoxide as a remedy for syphilis. It is also commonly used by painters 
and glaziers, and is a constituent of certain hair dyes. 


11. Lead Tetroxide (Red lead, Minium), Pb3;0,.—This is a scarlet, 
crystalline powder, varying in colour, according to its mode of preparation. 
It is insoluble in water but partially soluble in nitric acid. It is called Sindur 
or Metia sindur in the vernacular, and is employed as a pigment. 


Lead Tetra-Ethyl, Pb(C2H;)1,.—This is a clear, heavy, oily liquid, some- 
what volatile at the ordinary temperature. It has a specific gravity of 1.62, 
and has a peculiar sweetish odour. It is insoluble in ether and hot or cold 
water, but soluble in alcohol and acetone and miscible in all proportions 
with fats and oils. It decomposes in sunlight: with the formation of crystal- 


line lead triethyl hydroxide which, in the presence of a halogen, forms lead 
triethyl. 





87. Jour. Amer. Med. Assoc., Jan. 28, 1928, p. 288. 
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This compound is added to petrol to prevent “knocking”, and the 
mixture, known as ethyl petrol or ethyl gasoline, is used as a fuel for motor 
ears. It is absorbed either by inhalation or through the intact skin, and acts 
as a dangerous poison to persons engaged in the manufacture of lead tetra- 
ethyl. However, investigations in England and in the United States of 
America have shown that drivers of cars using this fuel are not likely to be 
affected, if the amount of lead tetra-ethyl does not exceed 1 part in 1,300 
parts by volume, or 650 parts by weight, of petrol, and that some absorption 
of lead may be noticed in the employees handling the fuel in garages and 
stations, but the effect is slight.5§ 


Acute Poisoning.—This occurs mostly from lead acetate. 


Symptoms.—A sweet, metallic, astringent taste, a sensation of burning 
and dryness in the throat, and intense thirst immediately after swallowing 
the poison. Vomit occurs within half-an-hour, the vomited matter being 
white or tinged with blood. Colicky pain comes in paroxysms, but is 
relieved by pressure. The abdominal walls are tender and contracted. 
Constipation is a constant feature, though purging has occurred in some 
exceptional cases, when the stools are offensive and dark or black from the 
formation of lead sulphide. The urine is scanty. The tongue is coated and 
the breath is very foul and offensive. Great prostration occurs with cold, 
clammy skin and quick, feeble pulse. The nervous symptoms develop, viz. 
drowsiness, insomnia, headache, vertigo, muscular cramps, convulsions, 
numbness, and paralysis of the lower limbs. Wasting follows, and death 
occurs generally from exhaustion. 


In acute poisoning by lead tetra-ethyl the central nervous system is 
affected, and the chief symptoms are irritability, nervousness, insomnia, 
headache, vertigo, mental excitement, muscular weakness, delirium and con- 
vulsions. There may be nausea and vomiting. 

Three fatal cases 89 of lead tetra-ethyl poisoning occurred recently in Bengal. These 
men along with others were engaged in cleaning large empty petrol tanks in which 
leaded petrol was stored. There was some scum or semi-solid substance at the bottom 
of these tanks which they were cleaning. After a few days they developed headache, 
insomnia, restlessness, forgetfulness, delusion, delirium and signs of violent mania, such 
as shouting and knocking the head against a wall before they died. Cassels and Dodds 


describe twenty-five cases of lead tetra-ethyl poisoning of varying degrees of severity 
which occurred during petrol tank cleaning operations. . 


Subacute Form.—The subacute form of poisoning results from the 
administration of repeated small doses of a soluble salt, such as lead acetate. 
A blue line is marked on the gums, and the gastro-intestinal symptoms are 
usually present. The face is livid and sunken and the look is anxious. The 
secretions are mostly arrested. The urine is scanty and deep red. The 
nervous symptoms are more prominent, such as numbness, vertigo, dragging 
pain in the loins, cramps and paralysis of the lower limbs. Death, though 
rare, may occur from convulsions and coma within three days. 


After apparent recovery the symptoms sometimes return probably in an 
aggravated form, and the illness lasts for a long time. 


Fatal Dose.—_Uncertain. Lead is not an active poison, though alarming 
symptoms have been produced even from the medicinal doses of acetate of 
lead. About 300 grains of a soluble lead salt, such as lead acetate, may 
cause death, although recovery has followed one ounce of sugar of lead or of 
lead carbonate. One-and-a-half ounces of carbonate of lead have proved 
fatal, and a “knife-pointful” of litharge taken with a view to procuring 
OE 

88. For full details vide Jour. Amer. Med. Assoc., Jan. ; _ 370: Bri 
Jan. 14, 1928, p. 61 and March 3, 1928, pp. 363, 366: Lanes, eri a ab Pie Yours 
89. Ghosh and Bagchi, Organic and Toxicological Chemistry, Ed. TV, p. 978 ; see also 


Amalananda Das and U. C. Sarkar, Jour. Ind. Med. Assoc. 
90. Brit. Med. Jour., Nov. 9, 1946, p. 681 e ssoc., Sep. 1948, p. 377. 
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abortion has caused death.°! A drop or two of pure lead tetra-ethyl may 
cause serious symptoms.®? 


Fatal Period—Uncertain. Death may occur on the second or third day. 
A man, aged 26 years, died in about 34 hours after taking red lead? In 
some cases the acute form is followed after a few days by the symptoms of 
chronic poisoning. 

Treatment.—Give a stomach wash with 1 per cent sodium sulphate solu- 
tion or warm water, if the poison has been taken recently. In the absence 
of the stomach tube vomiting should be excited by giving simple emetics. 
Give 1 ounce of magnesium sulphate to rapidly remove the lead from the 
intestinal tract. Give demulcent drinks such as milk, egg white or barley 
water. Give calcium gluconate 15 grains intravenously for colic, if neces- 
sary hypodermic injection of morphine and atrophine for relieving severe 
pain. Later on to help deposition of lead in the skeleton from the blood 
stream give slowly 5 to 20 cc. of 5 per cent calcium chloride intravenously, 
and 15 to 30 grains of calcium phosphate and sodium citrate by mouth three 
times a day. High doses of vitamin D, 100 mg. of vitamin C and plenty of 
milk are also recommended. 


Aldren Turner °** mentions a new approach to the treatment of lead 
poisoning by using a chelate. Ethylenediamine tetra-acetic acid (E.D.T.A.) 
forms chelates with certain metals, in particular calcium and lead which are 
water-soluble, non-toxic, non-ionised, non-metabolised, and excreted intact 
in the urine. 


After hospitalising the patient for deleading give intravenous solution of 
calcium disodium versenate (calcium disodium ethylenediamine), the con- 
centration should not exceed 3 per cent. Dilute one 5 cc. ampoule of 20 per 
cent solution (15 grains) with 250 to 500 cc. of normal saline or 5 per cent 
glucose and give by drip method—taking one hour to give it. It may be 
given morning and evening for five days, if necessary the same course of treat- 
ment may be repeated after a rest interval of two days. The above method 
is an effective way of removing lead. 


Post-mortem Appearances.—The signs of acute gastro-enteritis are 
present. The mucous membrane of the stomach may be thickened and 
softened with eroded patches, and may be covered with a whitish-grey 
deposit. The same appearances may be observed in the duodenum. 


Chronic Poisoning (Plumbism, Saturnism or Saturnine Poisoning).—This 
occurs among persons employed in factories and industries in which lead and 
its salts are used; thus, it occurs among painters, compositors, plumbers, 
pewters, enamel workers, glass blowers, electric light workers, glaziers, lace 
workers, lead smelters, card players, etc. It may also result from tinned 
foods contaminated with lead, from drinking water or cider stored in leaden 
cisterns and from the constant use of hair dyes and cosmetics containing 
lead. M. Bodron,®* Public Health Commissioner, Brest, describes in the 
Presse Medicale an epidemic of lead poisoning in which thirty-three persons 
were affected after eating bread baked in an oven, which was heated with 
wood that had been obtained by breaking old boats. The wood was found 
covered with paint that was rich in lead salts. Clayton describes an out- 
break of chronic lead poisoning amongst yarn workers at Accrington 
involving nine women. 





. ca Lesser, Vierteljahraschr. f. ger. Med., 1898; Dixonmann, Forens. Med. and Tozxic., 
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Chronic lead poisoning occurs in India from the use of ghee (clarified 
butter) stored in brass or copper vessels lined inside with tin. Ghee 
becomes impregnated with lead derived from the tin, which sometimes 
contains it as an impurity, and forms a poisonous salt, oleate of lead. The 
poison may also be conveyed into the system by taking the food cooked in 
tinned vessels—the common practice in India. Candy *’ quotes the cases of 
chronic lead poisoning observed by Mankad and Fozdar in Ahmedabad. 


Chronic lead poisoning may occur from absorption of lead through the 
raw or intact skin. Gottheil®’ reports that a patient suffered from chronic 
lead poisoning after local applications to extensive burns of dilute Burow’s 
solution of aluminium acetate holding in suspension lead sulphate, and died 
after eight weeks. Bagchi®® has shown that in Bengal, Hindu married 
women, who are in the habit of applying vermilion to the scalp above the 
middle of the forehead where the hair is usually parted, often suffer from 
chronic lead poisoning, as the vermilion which contains red lead mixed with 
a red synthetic dye is absorbed through the scalp. The use of hair oil which 
is so common among women, helps to hold the lead in contact with the scalp 
by forming lead soap with the fatty acids of the oil, and thus favours absorp- 
tion, especially if the epithelium of the scalp is damaged. 


Symptoms.—A sweetish metallic taste in the mouth; foul tongue ; foetid 
breath ; a blue line on the gums, especially of the upper jaw, but it is absent 
if there are no teeth or if they are kept clean. This is due to the decomposed 
food in the mouth forming hydrogen sulphide, which forms sulphide of lead. 
The patient complains of dyspepsia, becomes emaciated and anzemic, and has 
a sallow earthy complexion. The pulse is slow and of high tension, the blood 
pressure being greatly increased. The blood shows the presence of punctate 
basophilia among the red corpuscles and diminution of the haemoglobin con- 
tent. The red corpuscles and polymorphonuclears are diminished, while the 
lymphocytes, large mononuclears and eosinophils are increased in numbers. 
Interstitial nephritis and general arteriosclerosis are often present. The 
urine contains albumin, lead and heematoporphyrin. Menstrual derange- 
ments, miscarriages and still-births are common in women, while sterility is 
noticed in both men and women. 


The chief prominent symptoms are colic and constipation, arthralgia, 
encephalopathy and paralysis. 


1. Colic and Constipation (Dry Belly-ache).—Colicky pain felt round 
the umbilicus is very intense, but is relieved by pressure. The abdominal 
muscles are retracted, though hard and tense. There is obstinate constipa- 
tion. Tenesmus is usually present, but diarrhoea is very rare. 


2. Arthralgia—The patient complains of rheumatic pain of a shooting 
nature in the bones and large joints, such as the knees, elbows and shoulders, 


but the small joints are not affected. Contractions and twitchings of the 
muscles may be present. 


3. Encephalopathy —This involves cerebral and psychical affections, such 
as intense headache, dizziness, insomnia, anzesthesia, optic neuritis, amau- 
rosis, convulsions, hallucinations, delirium, insanity, eclampsia and coma. 


4. Paralysis—Paralysis first affects the extensor muscles of the forearm 
and fingers except the supinator longus and causes “wrist drop” and “ claw 
shaped hand ”’. It then spreads to the extensors of the foot,’ resulting in 

dropped foot”. The tibialis anterior is generally not affected. The 
muscles begin to waste, and the condition resembles that of acute anterior 
poliomyelitis. This is due to the purely motor type of lead neuritis in 
meee 
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which either proximal or distal parts of the limbs may be involved, usually 
the muscles which the patient uses most constantly in his work are affected. 


Tremors, which are increased by movements, are observed in the 
muscles before paralysis sets in. 


Treatment.—This consists in the removal of the patient from the influence 
of the poison. Medicinal doses of potass1um or sodium iodide, parathyroid 
and parathormone should be administered to assist the elimination of lead 
through the kidneys. - Sodium bicarbonate should be given in large doses 
of 20 to 30 grammes a day divided in four or five portions, as it increases the 
output of lead owing to the transformation of the insoluble tribasic lead 
phosphate to the soluble dibasic phosphate through the liberated carbonic 
acid. A capsule containing 15 grains of ammonium chloride should be 
administered regularly every four hours, followed by liberal quantities of 
water. Intravenous injection of 15 ec. of a 20 per cent solution of calcium 
gluconate or 10 cc. of a 5 per cent solution of calcium chloride should be 
administered slowly to relieve intestinal colic. Saline purgatives, such as 
magnesium sulphate and sodium sulphate, should be given to remove lead 
from the bowels. An acid diet deficient in calcium, vitamin C, hot baths, 
sulphur baths, galvanism and massage should also be tried for removing the 
poison from the system. Hypodermic injections of strychnine hydrochloride 
may be administered for paralysis. 


Lumbar puncture and sedatives should be tried in cases of encephalo- 
pathy. 


Adequate exhaust ventilation in lead manufactories, scrupulous personal 
cleanliness and periodic medical examination of the workers by a factory 
surgeon to detect the earliest signs of lead poisoning are the chief measures 
which are recommended to prevent chronic lead poisoning. Every day the 
workers should take a -diet_rich in-calcium together with a lot of milk and 
should drink water containing "minute doses of sulphuric acid. They should 
be given four drachms of magnesium or sodium sulphate as a saline purgative 
once a week. 


Post-mortem Appearances.—Not constant. A blue line along the margin 
of the gums. The paralysed muscles are flaccid, and show fatty degenera- 
tion. The intestines are contracted and thickened. The liver and kidneys 
are found hard and contracted, the seat of granular degeneration. The heart 
may be hypertrophied, and there may be atheroma of the aorta and aortic 
valves. 


Detection of Lead in Urine.—In impending or doubtful cases of plumbism 
it is necessary to analyse urine and faeces for the presence of lead. Mere 
detection of lead is not sufficient for a positive diagnosis of lead poisoning, 
but the actual quantity should be determined, inasmuch as traces of lead 
may be found in the urine and feeces of healthy people owing to the fact 
that small quantities of lead are ingested with such articles of food, as 
sausages, meat, beans, cherries, apples and other fruits. It has been esti- 
mated that the average American excretes from 0.02 to 0.08 mg. of lead per 
litre of urine and from 0.03 to 0.1 mg. per gramme ash of feeces.2 From 
investigations carried out in Calcutta, Bagchi and Ganguli® have shown that 
the average lead content per litre of normal urine is 0.008 mg. in Hindus, 
0.014 mg. in Mahomedans and 0.031 mg. in Anglo-Indians, while the average 
lead content per litre of normal feeces is about ten times the amount elimi- 





1. Aub and his collaborators, Lead Poisoning, Baltimore, 1926; Leschke, Clinic. 
Toxic., Eng. Transl. by Stewart and Dorrer, 1934, p. 20. 

2. Kehoe and his colleagues, Jour. of Industr. Hygiene, Sept. 1933; Brit. Med. Jour., 
April 28, 1934, p. 766. Ck, 

3. Ind. Jour. of Med. Res. Vol. XXV, No. 1, July 1937, p. 174; see also Boyd and 
Ganguli, Ind. Jour. of Med. Res., Vol. XX, 1932, p. 73. 
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nated in the urine of Hindus and Mahomedans and about five times the 
amount excreted in the urine of Anglo-Indians. The difference in the Ie, j 
content of the excreta appears to be due to the difference in the lead content 
of the common food stuffs taken by different communities. 


The quantitative method of determining lead in urine deviseg by 
Francis, Harvey and Buchan* and modified by Roche Lynch, Slate; and 
Osler * is as follows :— 


Five hundred cubic centimetres of urine are measured out of a 24-hour sam 
evaporated to about 25 ec. and transferred to a silica flask, all the residue being oe gad 
out from the evaporating basin with about 20 cc. of concentrated nitric acid and 
dissolved by gentle heating. After cooling, about 6 ce. of concentrated sulphuric acid 
are added and heated with further addition of nitric acid, drop by drop, until complete 
oxidation takes place which is indicated by the absence of charring on further heatin 
The free nitric acid present in the solution is given off by boiling strongly after dilating 
with about 40 cc. of water and adding about 25 ce. of saturated solution of ammoniu g 
exalate. The heating is continued for some time more till it is reduced to a smalj bulk 
by the decomposition of excess of sulphuric acid and indicated by white fumes of sulphur 
trioxide. 

To the oxidation product 5 cc. of 10 per cent ammonium acetate an 
citrate solutions are added and the mixture is rendered alkaline with ammon 
treated with 2 cc. of 5 per cent sodium cyanide solution and. transferred 
separating funnel and extracted with these portions of 0.1 per cent solution of diphenyl 
thiocarbazone in chloroform (about 20 cc. in all) and three or four times again with 
pure chloroform (about 35 cc. in all) until the last traces of the dye are complete! 
removed from the aqueous mixture. The combined extracts are washed with water 
distilled to drive off chloroform. The residue is oxidized by heating with 1 ¢¢. of an 
centrated nitric acid and a small crystal of potassium sulphate in a boiling wator con- 
for about thirty minutes after which 0.5 cc. of concentrated sulphuric acid is added a d 
the heating is continued over a low flame adding nitric acid, drop by drop, as re aig 
When oxidation is complete, the free nitric acid is driven off by boiling Strongly ined. 
water. After cooling, it is diluted with 20 cc. of water and transferred to a 50 ¢¢ 4 eel 
cylinder. An exactly similar cylinder is selected for the standard lead solution 3 ne i 
amount of which (0.01 mg. of lead per cc. of the solution) is carefully measure known 
burette and run in the cylinder. Five cubic centimetres of acetate solution are me sun F 
in both the cylinders. To each cylinder are then added 2 ce. of 5 per cent sodium ¢ anid, 
5 ec. of 6N (approx.) ammonia, water to the 50 cc. mark and finally 2 drops of 4 vant e, 
sodium sulphide with constant stirring. The brown colour developed in the first ij cent 
is matched against the standard with the known amount of lead in the second « ving er 
By repeating the process of final matching with different amounts of standard Soli er, 
an accurate comparison can be made to a limit of 0.005 mg. of lead. OUtLons 


In these experiments the glassware, reagents, and distilled water must, be free f 
lead or contain such small amounts of lead that they may be neglected. Blan}, d ion 
minations should always be made to see if lead is taken up from the appar eter 


d ammonium 
1a. It is then 
to a 150 ce, 


other source during the course of the experiments. atus or any 
Chemical Tests.—1. Hydrochloric acid produces a white preg; ‘tat 
soluble in boiling water, and crystallizing on cooling. Pitate, 


2. Hydrogen sulphide produces a dark brown or black preg; itat 
insoluble in ammonium sulphide but soluble in dilute nitric acid. piare, 


3. Potassium iodide solution gives a bright yellow precipitat | 
in boiling water, and crystallizing on cooling into golden yellow span ae 


4. Potassium chromate gives a yellow precipitate of lead 
which is insoluble in dilute but soluble in concentrated nitric cid mate 


5. A drop each of a 1 per cent solution of pyridine in water 
mixture of 0.1 per cent gallocyanine and sodium bicarbonate added and gf a 
of lead solution on a filter paper produces a deep violet colour. a orop 


Medico-Legal Points.—1. Lead in the metallic form is not Dois 
but it is probably acted upon by the secretion of the intestine, ang may net 
as a poison after it is absorbed into the system as a salt. Lead mixciles 
$$$ ssl’ 
4. Analyst, Dec. 1929, p. 725. 
5. Analyst, Dec. 1934, p. 787. 
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remaining embedded in the tissues owing to gun-shot injuries may produce 
poisonous symptoms within a few weeks or even after years. 


Compounds of lead are poisonous, provided that they are in a condition 
fit for absorption, either by the skin, gastric mucous membrane or lungs. 


In the absence of air, pure water has no action upon lead, but in the 
presence of air slightly soluble lead hydroxide is formed. Moreover, the 
solvent action of water upon lead is greatly influenced by the presence of 
chlorides, nitrates, and carbon dioxide dissolved under pressure. Water 
containing carbonates, sulphates and phosphates has no action on lead. 


2. Acute lead poisoning is very rare, and usually terminates in 
recovery. Hence it has very little toxicological importance, but chronic 
poisoning is more common, and is very interesting from a hygienic point of 
view, as it is regarded as an industrial disease. 


Cases of chronic lead poisoning may be referred to .a medical practitioner 
under the Workmen’s Compensation Act, 1923, for the workmen who con- 
tract the disease in the course of and by reason of their employment are 
entitled to compensation from their employer during such time as they are 
incapacitated from earning their living, or if death occurs from the disease, 
the dependants of the deceased are entitled to compensation. 


The chief compounds of lead which produce poisonous symptoms are 
acetate, carbonate, chromate and oxides of lead. The chloride and nitrate 
do not figure so much in medico-legal work, as they are not easily obtainable 
by the public. 

Homicidal poisoning by lead salts is a rare occurrence. 


In Landberg, a town in Bradenburg, a woman gave her husband a powder contain- 
ing white lead m a glass of beer. Soon after taking it the husband was taken ill with 
severe colic. As the symptoms recurred repeatedly, a doctor was consulted, who found 
the patient with a livid complexion and suffering from spasmodic contraction of the 
intestine, severe constipation which could, in no way, be overcome, and retention of 
urine. His condition grew worse, and he died about a month later. On the examination 
of the body the stomach and the intestines were shown to form a dark mass containing 
sulphide of lead, which was detected in nearly every organ of the body, the total quan- 
tity being 19 grains.® 

Lead is used criminally as an abortifacient. It acts by producing tonic 
- contractions of the uterus and by causing degeneration of embryonic cells 
and the chorional epithelium. A woman is reported to have successfully 
aborted after having taken half an ounce of a solution of lead acetate (70 
grains to a pint of boiling water) three times a day for about a month. She 
also suffered from symptoms of chronic lead poisoning.’ 


The paste used for anointing “abortion sticks” often contains red lead 
as the chief ingredient. The use of diachylon or lead paste as an aborti- 
facient had been so common that on the recommendation of the Pharma- 
ceutical Society the Privy Council of England ordained in May 1917, that the 
substance should be included in the first part of the schedule of poisons. 


Red lead is occasionally used as a cattle poison either alone or mixed 
with white arsenic. A case ® is recorded in which a young woman gave red 
lead to her husband in food, but without any ill effects. It is also used to 
adulterate snuff to improve its colour. 


Most of the accidental cases have occurred from administering a large 
dose of lead acetate in mistake. 


Accidental chronic poisoning has occurred from the use of litharge or 
lead monoxide (Mudrasang) as a remedy for syphilis by quacks. 





6. Lancet, Jan. 7, 1928, p. 48. 
bia J. N. Marshall Chalmers and Sidney Lionel Thompsett, Lancet, April 30, 1938, 
p. 994. 

8. U.P. Chem. Examiner’s Annual Rep., 1928, p. 4. 
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In September 1923, a young Mahomedan male was admitted into the King George’s 
Hospital, Lucknow, with distension of the abdomen, persistent constipation, severe abdo- 
minal colic and muscular weakness as a result of litharge having been administered to 
him by a quack for the treatment of a syphilitic sore on the penis. He recovered after 
twenty days’ stay in the hospital. 


A woman, in the third month of pregnancy, ingested 50 grammes of lead monoxide 
a little ata time, with the aim of inducing abortion. Four days after the first dose she 
had the symptoms of bilateral pyelitis and neuritis. Abortion took place spontaneously 
twenty-three days later. She recovered from the abortion and from the lead poisoning.® 
Paranoid states associated with lead poisoning were observed in six Indian males who 
had worked for periods varying from 3 months to 2 years for long shifts in enclosed 
spaces filled with a heavy concentration of fumes from petrol to which lead tetra-ethy] 
had been aded. The chief symptoms were acute excitement, confusion, hypochondriasis, 
fears, insomnia, and emaciation. Of these two died.10 

8 Lead is normally present in almost all human tissues. Recent 
researches carried out by Bagchi, Ganguli and Sardar 1! have shown. that the 
amount of lead present in individual cases varies according to the difference 
in the lead content of the food ingested. Lead is retained in large quantities 
in bone, tooth, hair, and nails. The maximum amount of lead is found in 
hair, especially the black hair of Indian women. The skin is very poor in 
lead. The ovary is free from lead, while the testicle contains quite an 
appreciable amount. The foetal tissues do not show any affinity for lead 
although it is believed otherwise. 


4. Lead may be absorbed into the system from the respiratory tract, 
from the alimentary canal or from the skin. Absorption from the respiratory 
tract is a common form of industrial poisoning and produces symptoms of 
lead poisoning, when one to two milligrammes of lead are inhaled daily for 
a prolonged period. The other routes take longer time and require larger 
doses to produce the same effect. In fact the damage caused by inhalation 
is much more severe than that caused by swallowing and it is stated that 
plumbism is ten times more liable to occur when lead compounds are inhaled 
as a fine dust than when they enter the system by the skin or by the diges- 
tive tract2. From a study of the occupational lead hazard in certain Indian 
industries Chakraborty and others have shown that forty per cent of 
workers accumulate a pathological amount of lead, but do not show 
poisonous symptoms, which are not likely to appear till the lead concen- 
tration is below 0.2 mg. per 100 Gm. of blood.¥ 


It must be borne in mind that the solubility of a lead compound in water 


is not the criterion of its solubility in the body fluids as is evident from the 
following table ** :— 


Solubility of Lead Compounds 


Lead Compounds In blood serum at 25°C. In water at 25°C, 
mg. in one litre mg. in. one litre 
| 
Lead (metallic) 578.0 . 
Lead monoxide 1152.0 17.1 
Lead carbonate 33.3 1.7 
Lead sulphate 43.7 44.0 


a a ne eee] 


Amer. Med. Assoc., June 11, 1927, p. 1941. g pzig, Jan, 8, 1927, p. 102; Jour 


10. V. L. Kahan, Jour. Mental Science, Oct. 1950, p. 1043. 


11. Ind. Jour. Med. Res., XXVI, 4, April 1939, p. 935; Ibid., XXVII, 3, Jan. 1940, p. 777. 

12. Bagchi, K. N., Ind. Jour. of Pediatrics, April 1942, p. 69: Jacobs, M. B, Analytical 
Chemistry of Industrial Poisons, Hazards and Solvents, New York, 1941. 
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5. Lead is eliminated largely in the feeces, and to a small extent in the 
urine. It is also slowly excreted in the bile, saliva, milk, and hair. How- 
ever, being a cumulative poison, lead tends to accumulate in the system. 
Chuni Lal Bose! reports that lead was detected in the urine of a man 


about six weeks after he was poisoned by white lead taken in mistake for 
betel-lime. 


6. Idiosyncrasy plays a great part in the effects of the poison. Some 
people, even though exposed to the action of lead salts, may not be affected. 
Persons addicted to alechol are more prone to the attack of chronic polson- 
ing. Gouty persons are soon affected; it should, however, be remembered 
that chronic poisoning develops gout and granular kidneys. 


7. Not only does abortion occur is a pregnant woman suffering from 
chronic lead poisoning usually between the 3rd and 6th months, but a healthy 


woman, if impregnated by a man suffering from chronic lead poisoning, is 
likely to abort. 


Children are more susceptible to lead poisoning than adults, the central 
nervous system is particularly susceptible in them. Children suffering from 
chronic lead poisoning are generally backward in their studies even after 
recovery, as their mental development is often affected. 


Infants may suffer from slow and progressive lead poisoning by imbibing 
lead secreted in the milk of their mothers who are poisoned by face powders, 
skin cosmetics and hair dyes containing lead. The other sources of poison- 


ing in infants are feeding bottles made of glass containing lead and lead 
nipple-shields. 


8. Blair Bell, Williams and Cunningham 7? have carried out investiga- 
tions on the toxic effects in the human subject of lead administered 
intravenously. The lead used was metallic lead in colloidal form for the 
treatment of malignant neoplasms. They have shown that there is great 
difference in individual tolerance to lead, and that the male is more tolerant 


than the female to the toxic effects of lead, as the following figures tend to 
demonstrate :— 


Maximum and Minimum amount of Lead required to produce 
Toxic Symptoms: Average for all ages 
een EE anammnal 


Maximum Minimum 








0.29 g. 0.04 g. 
a 


Males | Females | Males | Females 


THALLIUM 


Thallium is a soft, heavy metal, having a tin-white, lustrous colour, but, 
on exposure to the air, tarnishes upon its surface, owing to the formation of 
black thallous oxide. It is chiefly used in the dye and glass industries. 


The chief salts of thallium which are of value from a toxicological point 
of view are thallium acetate and thallium sulphate. 


Thallium acetate was used as a remedy for the night-sweats of phthisis, 
but is now used only as a depilatory in the treatment of ringworm .of the 
scalp. It is administered to children under ten years of age in the dose of 
8 to 8.5 mg. per kilogramme of body weight. The hair of the head begins 
NI 

15. Calcutta Med. Jour. Feb. 1916. 
16. Lancet, Oct. 17, 1925, p. 793. 
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to loosen about the seventh day, and falls off from the fourteenth to the 
nineteenth day. Thallium acetate is also used for removing the superfluous 
hair, and is a constituent of some proprietary depilatory creams. 


Thallium sulphate is used for killing rats. It is a constituent of rat- 
poison pastes, known as Zelio-paste and Zelio-grains (corn), which are used 
in Germany and other countries. 


Thallium is a highly poisonous substance, resembling lead in all its 
characters. Taken in a large dose, it acts as an irritant to the stomach and 
has a selective action on highly specialized cells of the body, causing marked 
fatty degeneration in the heart and liver and necrosis in the kidneys. Taken 
in small doses for a prolonged period, thallium has a cumulative effect. 


Acute Poisoning.—The symptoms of acute poisoning occur from a few 
hours to fourteen days after the administration of a therapeutic dose of 
thallium acetate due to personal idiosyncrasy or an overdose through an 
error of the dispenser. In mild cases the symptoms are joint pains in the 
legs and feet, loss of appetite, drowsiness, and hypochlorhydria. These 
generally pass off in a few days. 


In severe cases the symptoms are dryness in the mouth, difficulty in 
swallowing, colic, vomiting, diarrhoea, pains in the muscles, joints and nerves, 
albuminuria, delirium, convulsions, collapse and death. There may be 
drowsiness followed by coma. After recovery the patient may suffer from 
peripheral neuritis, optic atrophy, loss of sight and hearing, and mental 
disorders. 


Chronic Poisoning.—This occurs among workmen employed in a chemical 
factory where thallium is isolated from pyrites residues. Chronic poisoning 
also occurs among the persons who use a depilatory cream containing 
thallium acetate for a prolonged period. 


The symptoms consist of restlessness, insomnia, fatigue, loss of appetite, 
abdominal colic, pains in the lower limbs, tachycardia, epilation, marked 
eosinophilia, lymphocytosis, sometimes optic atrophy, loss of knee jerks and 
injury to the endocrine glands. Changes similar to those observed in 
arsenical poisoning are sometimes noticed in the nails. 


The falling out of the hair of the head is the most striking and important 
clinical diagnostic symptom of poisoning by thallium. 


Fatal Dose.—Uncertain, although the therapeutic dose of thallium. acetate 


has caused death. Two grammes of thallium sulphate may be regarded as 
a fatal dose. 


Fatal Period.—The average fatal period is twenty-four to thirty hours, 
although death occurred in twenty-four hours after ten times the normal 
dose of thallium acetate7 Death has also occurred from the second to the 
sixteenth day after the administration of therapeutic doses.!8 Two boys, 
each aged 9 years, died in five days from the effects of 5 grammes of thallium 
acetate wrongly prescribed for 0.5 gramme. 


Treatment.—Wash out the stomach and give large quantities of milk. 
Administer intravenously 20 cc. of a 3 per cent solution of sodium thiosulphate 
per day. Inject intramuscularly B.A.L. as early as possible to make 
it effective. Administer potassium iodide and saline purgatives to aid the 
elimination of thallium from the system. Keep the patient warm. and admin- 
ister hypodermically heart stimulants for shock. 


Post-mortem Appearances.—The mucous 


. ‘ membrane of the stomach may 
be inflamed with submucous petechial hzemorr 


hages. The spleen is congested. 


17. Roche Lynch and Scovell, Lancet, Dec. 20, 1930, p. 1340. 
18. Brit. Med. Jour., Jan. 6, 1934, v. 26 » bp. 1340 
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The liver is congested and shows fatty degeneration. The kidneys are con- 
gested, the glomeruli are swollen, and cloudy swelling and necrosis of the 
cells are seen in the convoluted tubules. The trachea and bronchi are 
congested. The lungs are congested with subpleural hemorrhages. The 
heart shows fatty degeneration.”° 


Chemical Analysis—The detection of thallium in viscera or urine is 
carried out as follows 7! :— 


A weighed quantity of the material is broken up with hydrochloric acid 
and potassium chlorate by Fresenius and Babo method and, when solution of 
all the material except fat has been achieved, the liquid is filtered (well 
washing the precipitate), and the filtrate boiled until practically all the 
excess of chlorine has been driven off or removed by the sulphur dioxide 
method. If necessary, it is filtered again, discarding the precipitate. To the 
filtrate ammonium chloride and ammonia are added and it is then boiled. 
The precipitate which consists of iron, calcium and magnesium chiefly in the 
form of phosphates, is filtered off and discarded. It may be advisable to add 
a small amount of calcium chloride solution to the liquid before the 
ammonia to ensure complete removal of phosphate. 


The filtrate is then saturated with sulphuretted hydrogen or an excess 
of freshly prepared ammonium sulphide is added; a black precipitate is ther 
formed. The precipitate is filtered off, well washed with dilute ammonium 
sulphide, and finally with distilled water. It consists of thallium sulphide 
together with traces of other metals which precipitate with sulphuretted 
hydrogen in an alkaline solution but so far as toxicological analyses are con- 
cerned, the only likely metal to be present—and then only in traces—is 
copper. When the precipitate is completely washed it is dissolved off the 
paper with hot dilute hydrochloric acid. The thallium is converted into 
thallous chloride and any trace of the copper which was present as the 
sulphide remains behind, for this sulphide is insoluble in dilute hydrochloric 
acid. To the solution ammonia is added in slight excess and the liquid is 
boiled. If the process of separation has been completed no precipitate 
should occur at this stage. Any precipitate should be filtered off and 
discarded. This filtrate is then made very faintly acid, and excess of potas- 
sium iodide solution is added. An immediate yellow precipitate of thallous 
iodide forms. As there is some tendency for thallous iodide to come down 
in colloidal form, the liquid should be boiled and allowed to stand for 
twelve hours. 


The precipitate is then collected in a weighed Gooch crucible and is 
well washed, first with potassium iodide solution and subsequently with 
alcohol, until the washings give no reaction for an iodide. The crucible is 
then dried at 120°C. until constant weight is obtained. Although thallous 
iodide is very slightly soluble in water (1 : 17,000), it is almost completely 
insoluble in potassium iodide solution and in alcohol, so that filtration in the 
cold and washing with these reagents will give an accurate estimate of the 
amount present. The iodide after weighing may be confirmed as thallium 
by dissolving it in a solution of sodium thiosulphate, in which it is only 
dissolved with difficulty, whereas lead iodide is readily soluble. 


Finally, some of the iodide may be heated in a Bunsen flame on a plati- 
num wire and the characteristic green line in the spectrum obtained. 


Medico-Legal Points.—Poisoning by thallium is rare as contrasted with 
that by lead or mercury, owing probably to the relatively infrequent use of 
the former in medicine and industry. A few accidental cases of poisoning 
have occurred from the internal administration of thallium acetate or from 
ee 
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the external application of depilatory creams containing thallium acetate. 
Ramond *? reports the case of a young girl who suffered from abdominal 
pain, paralysis of the lower limbs and alopecia after she had used on her 
face a depilatory cream containing 2.5 per cent of thallium acetate for three 
months. Mahoney ?* also describes three cases in which three young women 
suffered from retro-bulbar neuritis from the application of the proprietary 
depilatory, Koremlu Cream, containing 7.18 per cent of thallium acetate, 
over their faces, arms and legs for a period of one year and a half. 


Suicidal and homicidal cases of poisoning are reported to have occurred 
from the internal use of a rat-poison paste containing thallium sulphate. 
Greving and Gagel?# describe a case in which a woman, aged 30 years, who 
attempted to commit suicide by eating half a tube of Zelio-paste, suffered 
from great pain, albuminuria, achlorhydria, alopecia, peripheral neuritis, 


rapid loss of weight, angina pectoris, tachycardia, incontinence of urine and 
feeces, and amenorrhcea. 


Two interesting cases*’ of murder by thallium are recorded. Zelio- 
paste, a rat poison, was administered in both cases in the liquid drunk by 
the victims. In the first case a woman, aged 48 years, drank about 0.999 to 
2.728 grammes of thallium sulphate in three months. The symptoms were 
partly gastric and partly of a nervous nature, which simulated typhoid fever 
and later progressive paralysis of the insane. Eight months after burial the 
body was exhumed and was found to be well preserved. On analysis 1.6,215 
grammes of thallium sulphate were detected in the body. In the second 
case, a man, aged 40 years, drank 1 to 3 tubes of Zelio-paste in his wine and 
coffee. Polyarthritis was surmised, as the patient complained of pains in 
the feet, but later gastro-intestinal symptoms supervened, the hair fell off, 
and the patient died. At the post-mortem examination 1.332 grammes of 
thallium sulphate were detected in the body. From these cases it is evident 
that gastro-intestinal and polyneuritic symptoms together with trophic dis- 
turbances of the hair should lead to suspicion of thallium poisoning. 


A case *® is recorded in which thallium was detected in the corpse which 
was exhumed five years after burial. The fact that the corpse had been in 
a dry grave might have helped the preservation. 


ZINC (JASAT) 


The salts of zinc which are important from a toxicological point of view 
are— 


1. Zine Chloride, Znel;—It occurs as colourless, opaque, deliquescent 
rods or masses, freely soluble in alcohol, ether and water. It is used in 
medicine as a caustic. It is contained in the proportion of about 350 grains 
to the ounce of water in Burnett’s fluid, which is used as a disinfectant and 


as a soldering fluid. It is also used to load textile bres. Clothes made 
with these fibres, when worn, produce ulcers and sloughs of the skin, with 
which they come into contact. 


2. Zinc Sulphate (White Vitriol, White Copperas, Safed tutia), ZnSQ,, 
7H;O.—It is a colourless, crystalline salt, closely resembling magnesium sul- 


eee 
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phate and oxalic acid, but having a strong metallic styptic taste. It is 
extremely soluble in water, but insoluble in alcohol. The pharmacopceeial 


dose is 10 to 30 grains as an emetic. It oc in Un a ; 
; curs in U 
(Zine ointment). guentum zinci oleatis 


3. Zine Oxide (Jasat bhashm), ZnO.—This is a soft, white, tasteless 
odourless powder, commercially known as Zine White; it becomes yellow on 
heating. The oxide is insoluble in water, but dissolves in acids, formin 
the zine salts. It is largely used as a pigment in place of “white lead ° 
which becomes blackenéd by hydrogen sulphide present in the atmosphere. 


Zinc oxide is a pharmacopeceial preparation and is present in the official 
preparations of Gelatinwm zinci (Unna’s paste), Pasta zinci oxidi composita 
(compound paste of zinc oxide), Suppositoria hamamelidis et zinci oxidi 
Unguentum zinci oxidi and Unguentum zinci oxidi aquosum. Zinc oxide 
is also an ingredient of Lotio calamince. Mixed with zinc chloride in the 
form of a paste, zinc oxide is used for filling or stopping carious teeth. 


Zine Phosphide, Zn;P».—This is a steel grey fine powder which is formed 
by direct combination of zinc and phosphorus on heating. It is not changed 
by air at ordinary temperature, but if triturated in air it gives off the smell 


of phosphorus. It is not attacked by water, but cold dilute hydrochloric acid 
and nitric acid develop phosphine. 


Commercial zine phosphide is one of the well-known rat poisons. It is 


a mixture of different phosphides of zine in addition to traces of zinc phos- 
phate and zinc oxide. 


__ Zine Stearate-——This is prepared by precipitating a curd soap solution 
with zine sulphate. It is a white, amorphous powder, insoluble in water, 
and yields 13 to 15 per cent of zinc oxide. It is used as a dusting powder, 
and may produce poisonous effects from its inhalation. 


Acute Poisoning.—Symptoms.—A metallic styptic taste, salivation, vomit- 


ing, pain in the stomach and abdomen, severe purging, convulsions; collapse 
and death. 


Guilbert and Tardieu 2% report the following rare case of perforation of 
the stomach resulting from the ingestion’ of zine sulphate :— 


A man, aged 53, swallowed 15 grammes of zine sulohate in mistake for sodium 
sulphate, and suffered immediately from severe burning in his mouth, tongue, cesophagus 
and stomach followed by salivation, nausea and abdominal pains with vomiting. In an 
hour heematemesis occurred and frequent diarrhcea, with ultimate profuse sweats and 
collapse. Twelve hours later, he suffered from painful micturition, polyuria, but no 
hematuria. About two months after the accident he complained of severe pain in the 
pyloric and duodenal region on palpation. The X-ray examination revealed perforation 
of the stomach which had led to a diverticulum around the pylorus and the duodenum 
and produced chronic duodenitis. 


If zine chloride is taken, the corrosive symptoms are more prominent 
and aggravated. These are burning pain in the mouth, throat, gullet and 
stomach immediately after swallowing the poison, profuse salivation, 
dysphagia, metallic taste in the mouth, persisting vomiting tinged with blood 
and traces of mucous membrane, profuse diarrhoea with blood and tenesmus, 
great prostration, collapse and death. In prolonged cases aphonia, perver- 
sions of the special senses, tetanic spasms of groups of muscles and muscular 
weakness are usually observed. The local action may lead to severe con- 
traction of the internal organs with which it comes into contact, and may 
cause stricture of the cesophagus or pylorus. 


A girl, 2 years old, drank a spoonful (5 grammes) of a 50 per cent solution of zinc 
chloride ordered for her mother’s endometritis just after.a meal when the stomach was 
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full. The child vomited at once. Gastro-enterostomy was performed, when the stomach 
was found shrunken, shrivelled and its walls were like leather.*% 

A female,29 23 years old, drank 500 ccm. of a 30 per cent solution of zinc chloride 
intended for a vaginal douche. Soon afterwards she suffered from pain on swallowing 
and also in the stomach, and vomiting, and for many days she vomited all her food, 
The pharynx was red but not corroded, and the stomach was painful on pressure. A 
tube could at first be passed into the stomach, but later could not pass beyond the cardiac 
opening. Three weeks later, the stomach was removed and found to be only 10 cm, 
long and two fingers in breadth, and was completely occluded at the cardiac and pyloric 
ends with signs of necrosis and with enormous secondary cicatricial contraction. The 
patient died after three days of purulent peritonitis. . . 

The chief symptoms after the administration of zinc phosphide are a 
vacant look, frequent vomiting with retching followed by respiratory 
distress at death. Zinc phosphide acts as a slow poison and. is decomposed 
by the hydrochloric acid in the stomach with the liberation of phosphine 
which acts as a respiratory poison. Being a very fine powder zinc phosphide 
adheres firmly to the crypts in the mucous membrane of the stomach, and a 
very small quantity only in the stomach even after vomiting is sufficient 
to cause death by slow absorption. 


Fatal Dose.—The smallest fatal dose of zine sulphate is half-an-ounce, but 
recavery has occurred after a dose of two ounces. The smallest fatal dose 
of solid zine chloride that has been recorded is six grains, but recovery has 
followed a dose of two hundred grains.” 


In his annual report for the year 1951, the Chemical Examiner, Madras, 
has determined from experiments on dogs that about 12 grains of zinc phos- 
phide would be fatal to an adult weighing about 10 stone. 


Fatal Period.—Death from zinc sulphate poisoning, though rare, has 
occurred in 2 hours after taking 3 ounces of zinc sulphate, and on the 5th 
day after taking half an ounce. 


Death occurs within a few hours from primary shock and collapse 
caused by zine chloride. In some cases the primary effects may be 
recovered from and the patient may die weeks or months afterwards from 
inanition or perforation. 


Death occurs from zinc phosphide poisoning within 24 hours. In his 
annual report for the year 1951, the Chemical Examiner, Madras, mentions 


the case of a male, aged 25 years, who died in about 33 hours after taking 
zinc phosphide. 


Treatment.—Emetics need not be given as zinc sulphate produces vomit- 
ing. If necessary, vomiting should be promoted by giving warm water or 
warm milk and by tickling the fauces. Wash out the stomach with warm 
water containing sodium or potassium bicarbonate except when zinc chloride 
has been taken. Give freely eggs, milk and vegetable astringents containing 
tannin, such as strong decoctions of green tea. Treat the symptoms as they 


arise. For instance, give morphine to relieve pain, and warmth and stimul- 
ants to combat collapse. 


_ Post-mortem Appearances.—The usual appearances of irritant poisoning, 
viz. redness, congestion and inflammation of the mucous membrane of the 


throat, cesophagus, stomach, and intestine, are seen, when zinc sulphate has 
been taken. 


When zinc chloride has been used, the mucous membrane of the mouth, 
throat, cesophagus, stomach and intestines is whitened, detached and cor- 
roded. There may be ulceration and even perforation of the stomach. 


Eee ee, Penroralion or the stomach. 
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In the case of death occurring from zine phosphide the post-mortem 
appearances are the pale appearance of the mucous membrane of the stomach 
and intestine and congested liver and kidneys. The heart is dilated and 
flabby with clotted blood. The lungs are congested. The blood is usually 
charry red in colour. 


Chronic Poisoning.—This occurs among zinc smelters who inhale the 
fumes. It has also resulted from drinking water or milk stored in zinc 
vessels. Gimlette *4 describes an epidemic of zine poisoning through drink- 
ing contaminated water among Sikh and Pathan soldiers stationed in Pahang 
in the Malay States. The water-supply was obtained from the rainfall 
collected from the galvanized iron roofs of the barracks by means of zinc 
gutters and down spouts leading into galvanized iron tanks. 


Symptoms.—Digestive disturbances ; dyspepsia; colic with constipation 
but more often diarrhoea; anzemia; peripheral neuritis leading to paralysis. 


Chemical Tests.—1. Hydrogen sulphide in the presence of ammonia and 
ammonium chloride gives a white precipitate, soluble in mineral acids, but 
insoluble in acetic acid and sodium acetate. 


2. Potassium ferrocyanide gives a white, gelatinous precipitate of zinc 
ferrocyanide, insoluble in hydrochloric acid. A few drops of bromine water 
added to the precipitate produces a greenish-yellow or yellow colour which, 
on boiling, forms a green or bluish-green precipitate. 


3. A drop of a neutral solution of a zinc salt is placed on a glass slide 
and evaporated to dryness. Characteristic feathery crystals of zinc sulpho- 
cyanide and mercuric sulphocyanide will be seen under the microscope on 
the addition of a drop of mercury thiocyanate solution. 


Mercury thiocyanate solution is prepared by dissolving 30 g. of mercuric 
chloride and 33 g. of ammonium thiocyanate in 50 cc. of water at room 
temperature. 


In his annual report for the year 1951, the Chemical Examiner, Madras, 
mentions the following procedure adopted by him for the quantitative deter- 
mination of zinc phosphide in biological materials :— 


As a preliminary test for the presence of phosphine in the material, the 
strip test using mercuric bromide paper is performed. If this gives a posi- 
tive reaction for phosphine, an aliquot portion of the well-sampled viscus 
is placed in a suitable distilling flask of about 500 cc. capacity and the 
phosphine in the viscus liberated with dilute hydrochloric acid. The 
liberated phosphine is absorbed in a 1.5 per cent solution of potassium per- 
manganate for evaluating phosphide phosphorus in zine phosphide in baits. 
The excess of potassium permanganate is destroyed by passing a current of 
sulphur dioxide. The resultant solution is boiled down to a convenient 
volume, incidentally driving off the sulphur dioxide. Finally, the solution 
is made up to a known volume (250 cc. or 500 cc.). An aliquot 
portion of the made-up solution is pipetted out in a boiling tube, 
diluted to about 25 cc. and the phosphate contents of the solution estimated 
by using ammonium molybdate and paramethyl-aminophenol sulphate. The 
intensity of the blue colour developed is compared with the colours developed 
from known standard phosphate solutions using a photo electric colorimeter. 
The value obtained for the phosphate (P2O;5) is multiplied by the factor 
1.818 for calculating the amount of zine phosphide. 


Medico-Legal Points.—Zinc is soluble in the weak acids of food; hence 
acute poisoning may occur accidentally from eating food cooked in zinc-lined 
vessels. 





31. Brit. Med. Jour., Sep. 7, 1901, p. 615. 
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32 zine poisoning occurred amongst the inmates of a large 
institutions nent outbreak aoout 400 mersons were served at tea with stewed apples 
cooked in galvanized iron vessels. Within a few minutes more than 200 of those who 
partook of the stew complained of dizziness, colic and tightness in the throat. There was 
some diarrhoea. Only ten persons were at all seriously ill, and all of them were able 
to carry out their ordinary work next day so that obviously the effects of the poisonmg 
soon passed off. The chemical examination of some of the stewed apples remaining from 
the meal showed that they contamed 7 grains of zinc, expressed as zinc oxide, in the 
pound ; this is equivalent to 25 grains of hydrated zine sulphate to the pound, 

Poisoning by zine salts is very rare indeed. Accidental poisoning has 
oécurred from zine sulphate having been taken in mistake for magnesium sul- 
phate. Cases are recorded in which it was taken with intent to commit suicide 
or to procure abortion. It has been very rarely administered homicidally. 
Zine chloride has been used suicidally, but rarely for homicidal purposes, 
Poisoning by this salt has occurred from its application toa wound or to a raw 
cancerous surface, from injection of a 50 per cent solution into the rectum in 
mistake for glycerol,®? as also from vaginal douching with a solution of 1 
drachm to 1 litre of water.*+ Burnett’s fluid has caused poisonous symptoms 
through being mistaken for fluid magnesia. 


Zinc oxide is not, as a rule, poisonous, but its fumes, when inhaled, are 
highly poisonous. Zinc stearate causes poisonous symptoms in children from 
accidental inhalation of the powder, and produces interstitial pneumonia and 
peribronchial inflammation. Schalepfer®* reports the case of a child, aged 

4 months, who died thirty-four hours after inhaling zine stearate. Cyanosis 
and dyspnoea were the principal symptoms, and a state of “acidosis” was 
noted twelve hours before death. At the necropsy the lungs were found 
voluminous. The bronchioles contained plugs of zine stearate and mucus, 
which appeared as wormlike masses. Extensive areas of emphysema were 
separated from each other by small scattered, atelectatic zones. 


Zinc phosphide is used by agriculturists to destroy field-rats,-but is rarely 
used as a human poison, although cases of human poisoning have occurred 
recently. In his annual report for the year 1951, the Chemical Examiner, 
Madras, mentions that twelve cases of human poisoning occurred during the 
year under report, and describes the details of two fatal cases of poisoning 
by zine phosphide of which one was accidental and the other was suicidal. 
He also mentions three fatal cases of cattle poisoning by zine phosphide. 


The salts of zinc are eliminated from the system chiefly by the bowels 
and to a slight extent by the kidneys. Zinc may be found in a small amount 


in the body after death owing to its absorption by food kept in zine or galva- 
nized iron vessels. 


BISMUTH 
The salts of bismuth which are commonly used in medicine are— 


1. Bismuth Carbonate (Bismuth Oxycarbonate or Bismuth Subcarbonate y 
2(Bi:0:CO;), H-O—It is a heavy, white, odourless, tasteless powder, insoluble in meee 
but soluble with effervescence in nitric acid and in hydrochloric acid. It is a pharma-~ 
copeial preparation, the dose being 10 to 30 grains. It occurs in the composition of 
Trochiscus bismuthi compositus, 24 grains being contained in each. 


2. Bismuth Subnitrate (Bismuth Oxynitrate), BiONO:, HLO.—It is a heavy, white 
powder in minute crystalline scale. It is insoluble in water and alcohol, but soluble in 
dilute nitric acid. It is known as magistery of bismuth, and is sometimes used as a 
cosmetic under the name of pearl white. It is a non-official preparation, the dose being 
5 to 20 grains. 

3. Bismuth Salicylate (Bismuth Ox 
heavy,’ white, amorphous powd 
water, alcohol and gly 


xysalicylate or Subsalicylate), BiOC;H.0;.—It is a 
er, having neither taste nor odour. It is insoluble in 
cerin. It is an official preparation, the dose being 10 to 30 grains 


32. Brit. Med. Jour., Feb. 3, 1923, vo. 201. 


33. Witthaus, Med. Juris. and Toxic., Vol. IV, p. 713. 
34. Brit. Med. Jour. Dec. 2, 1922, Ep, p. 79.’ > 


- Amer. Jour. of Diseases of Children, Chicago, April 1926, p. 474. 
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orally and 1 to 3 grains intramuscularly. It is a constituent of Injectio bismuthi salicylatis 
in the proportion of 2 grains in 20 minims. The dose is 10 to 20 minims intramuscularly. 


__ 4 Precipitated Bismuth—It is prepared by the reduction of a solution of bismuth 
trichloride in hydrochloric acid by means of hypophosphorous acid. It is a grey, in- 
soluble powder, easily diffusible in water, and contains 98.5 per cent of metallic bismuth. 
It is an official preparation, the dose being 1 to 3 grains intramuscularly. It is contained 
in Injectio bismuthi (Bismostab), the dose of which is 8 to 15 minims intramuscularly. 


The organic salts of bismuth which have recently come into use in medicine are 
bismuth subgallate (dermatol), bismuth oxyiodogallate (airol), bismuth arsphenamine 
sulphonate (bismarsen), bismuth stovarsol (bistoval) and certain other preparations, 
popularly known by the trade names of trepol, neotrepol, muthanol, etc. 


Symptoms.—A metallic taste; salivation; pain in the throat and abdomen; sore 
mouth ; vomiting ; purging, the stools being greyish-black ; a violet black line is formed 
on the gums which may be inflamed, ulcerated or even gangrenous ; the garlic-like odour 
(bismuth breath) probably due to the presence of tellurium as an impurity; the weak 
and feeble pulse; pain over the precordial region ; suppressed or scanty urine which is 
dark and contains albumin and casts; collapse and lastly death. 


W. H. Resnik 36 reports a case of bismuth poisoning in a woman suffering from 
diabetes after she had taken internally 5 to 7 ounces of bismuth subnitrate in a fortnight. 
The symptoms comprised a bluish-black discoloration of the gums, which were swollen 
and inflamed; a similar discoloration of the tongue, most noticeable at the apex of the 
papille and arranged in vertical striations along the lateral margins; a patchy diffuse dis- 
coloration of the buccal mucosa; swelling and tenderness of the parotid glands ; moderate 
aneemia and basophilic stippling of the red cells. Bismuth was detected in the urine. 
Recovery followed the withdrawal of the salt. 


Paul Blum 37 states that in cases of syphilis treated by intravenous injections of 
bismuth salts stomatitis appears to have been most frequently observed, although gastro- 
intestinal, renal and hepatic lesions have been described. Cases have been reported in 
which patients under treatment of intravenous injections of bismuth salts developed quite 
suddenly severe albuminuria, followed by the passage of epithelial, granular and hyaline 
casts. He emphasizes the point that the lesions in the mouth and intestine are the first 
signs of bismuth poisoning—they are the danger signals which indicate the necessity 
for a systematic examination of the urine. 


Fatal Dose —A dose of two drachms of bismuth subnitrate has caused the death of 
an adult. Recovery has, however, occurred after a dose of one ounce given in milk for 
X-ray examination of the stomach.38 


Fatal Period—Death occurred in nine days after bismuth subnitrate was given by 
the mouth. In many cases death may not occur for several weeks. An infant,?9 1 month 
old, died within forty-four hours after the administration of 190 grains of bismuth sub- 
nitrate by the mouth as a remedy for diarrhcea. A man died within less than five minutes 
after an intravenous injection of 15 mg. of bismuth tartrate suspended in 5 cc. of sterile 
distilled water.49 A Hindu male died within two hours after the intramuscular injection 
of neotrepol into the gluteal region.44 A case is cited in which injection of bismuth 
paste into the left knee joint was followed by death in about six weeks.42 


Treatment—Use the stomach tube or emetics. Give intravenous injection of 0.5 
gramme of sodium thicsulphate in a 10 per cent solution. Administer demulcents. Give 
ice to relieve vomiting and morphine to relieve pain. Give purgatives and clear the 
bowel by high enemata. 


Post-mortem Appearances.—The gums are spongy. The mouth and throat show 
brownish-purple membranous patches. The mucus membrane of the cesophagus, stomach 
and small and large intestines is red and inflamed. Sometimes the mucous membrane 
of the cecum and colon is ulcerated. The soleen is congested. The liver shows fatty 
degeration, and the kidneys may show tubular necrosis. 


Tests——1. Hydrogen sulphide in a weak acid solution gives a black precipitate, 
insoluble in ammonia, but soluble in strong nitric acid. 


' 2. Potassium iodide yields a brown precipitate, soluble in excess to an orange 
solution. 





moe Bull. Johns Hopkins Hospital, May 1926, p. 323; Brit. Med. Jour., June 26, 1926, 
pp. 107, 

37. Presse Medicale, July 29, 1922, p. 105; Brit. Med. Jour., Oct. 28, 1922, Ep., p. 58. 

38. Philips, Cleveland Med. Jour., June 1917, p. 419. 

39. Harold F. Roe, Jour. Amer. Med. Assoc., July 29, 1933, p. 352. 

40. Stephen H. Curtis, Jour. Amer. Med. Assoc., Nov. 22, 1930, p. 1588. 

41, Chenoy, Ind. Med. Gaz. May 1926, p. 234. 

42. Phillips, Cleveland Med. Jour., June 1917, p. 419. 
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3. Water Test—Hydrochloric acid gives a white precipitate, soluble in excess. To 
the solution thus obtained if a large quantity of water is added, a white precipitate, 
insoluble in tartaric acid is obtained. The same test is applicable in the case of anti- 
mony, but the white precipitate is soluble in tartaric acid. 


4. A piece of filter paper is soaked in a solution prepared by dissolving 1 g. of 
cinchonine in 100 cc. of water acidified with nitric acid, and adding 2 g. of potassium 
iodide, when the solution is cold. A drop of bismuth solution free from acid placed on 
the paper will show an orange-red coloured ring. In place of a bismuth salt a mercury 
salt will form a white central ring, lead iodide will form a yellow ring and a cupric 
salt will form an outermost brown ring due to the liberation of iodine. 


Medico-Legal Points——-The salts of bismuth are ordinarily non-poisonous. Large 
quantities (1 to 4 ounces), especially of the carbonate and subnitrate, mixed with gruel 
of bread and milk, are used as a bismuth meal for the X-ray examination of the caso- 
phagus, stomach and intestine, as they obstruct the passage of the X-rays. These salts 
are more readily absorbed by abraded surfaces, and poisonous cases have resulted from 
the use of bismuth paste for the treatment of sinuses, abscess cavities and burns. 


Taken internally, bismuth carbonate has produced poisoning in some instances 
owing to its conversion into soluble chloride. Bismuth subnitrale has produced poisonous 
symptoms possibly owing to the presence of the nitrite. It has produced fatal poisoning 
in children from its reduction to nitrite by the action of putrelactive feecal bacteria in 
the large intestine. The symptoms exhibited in such cases are cyanosis, diarrhea, 
metheemoglobinemia, dyspneea, collapse and death from failure of respiration. 


Bismuth subnitrate is more soluble in the stomach of a dyspeptic patient owing to 
the presence of butyric and lactie acids. , It should, therefore, be prescribed with caution 
in such cases, lest toxic effects be produced. 


Bismuth is eliminated from the system in the feces, urine and saliva. Like lead, 
the greater portion of it passes out either unaltered from the bowels, or becomes con- 
verted into bismuth sulphite imparting a black or dark-brown colour to the feeces, 


SILVER (CHANDI) 


The only salt that has any toxicological value is silver nitrate (AgINO;), also known 
as lunar caustic or lapis infernalis. It is administered internally in pill form in 4 to } grain 
doses. It occurs as large, colourless, rhombic crystals. Mixed with potassium nitrate it 
is moulded into white or greyish-white cylindrical rods or cones, and is known as 
toughened caustic or argenti nitras induratus. It is freely soluble in distilled water. 
Its solution has a styptic metallic taste and acid reaction. 


Silver nitrate is used extremely as a styptic and as a destroyer of exuberant granu- 
lations and warts. It is also used in photography, and constitutes the chief ingredient 
of indelible ink and hair-dyes. 

Argyrol (silver vitellin) and Protargol (silver protein), which are the organic 
preparations of silver, are largely used in ophthalmic practice. Collargol (silver in a 
colloid state) is opaque to the X-rays, and is, therefore, used in a 20 per cent solution 
for injecting into the ureter and renal pelvis for the purposes of diagnosis. 


Acute Poisoning —Symptoms.—Severe pain in the throat and stomach and vomiting. 
The vomited matter is at first flaky white, but becomes black on exposure to light, and 
may contain blood. These are followed by frequent motions, the stools sometimes con- 
taining blood. Cramps, convulsions and collapse precede death. 


Fatal Dose and Fatal Period.—Uncertain. Thirty grains of silver nitrate have caused 
the death of an adult. Death occurs in a few hours to a few days. 


Treatment.—Wash out the stomach with 2 ounces of sodium chloride dissolved in 
2 gallons of water or give half an ounce of sodium chloride dissolved in a pint of milk 
or water as an antidote to form insoluble silver chloride. Produce vomiting by adminis- 
tering ipecacuanha powder, or hypodermic injection of apomorphine hydrochloride. Give 
demulcent drinks, eggs and milk. Give morphine and stimulants. 


Post-mortem Appearances.—The local action of the caustic will be evident by stains, 
at first white, but becoming black on exposure to light. These stains are noticed on the 
mouth and lips, on the mucous membrane of the alimentary canal touched by the poison, 
as also on the white clothing. The mucous membrane of the stomach and duodenum 
may be inflamed. The liver and kidneys may show slight parenchymatous changes. 


Chronic Poisoning—This results from the long continued use of an organic or 


inorganic silver salt as a medicine or from its long applications to the granulations of 


wounds and ulcers. It also affects those who constantly come in contact with silver salts 
owing to their occupations. 


_ Symptoms.—These are a black line on the gums and a general discoloration of the 
skin (argyria) due to the deposition of min : 


n \e _aue ute silver particles in the cutaneous tissues. 
This discoloration is permanent, greyish-blue or dark-grey in colour and first affects the 
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lips, inside of the cheeks, gums, nostrils, eyelids and lastly the chin. It also affects the 
viscera, chiefly along the walls of the smaller blood vessels. Albuminuria and paralysis 
of the extensor muscles common in lead poisoning are also met with. 


Smith records the case of a patient who took silver nitrate in i-crain doses three 
times daily for three months for nasal catarrh, when the skin of the face and hands— 
the exposed surfaces—assumed a darker colour.#8 


Olson4+ cites a case of argyria following the local use of argyrol. A woman sus- 
tained a fracture of the nose, the laceration of the soft parts extending to the right lower 
eyelid. In addition to other measures argyrol was dropped into her right eye. The 
argyrol made its way to the lacerated tissue of the right lower eyelid, nose and cheek, 
and caused bluish-green and slate-grey pigmentation. Goldstein 45 reports a case in 
which the face, lips and hands became of a peculiar slate-blue colour from the local 
application of argyrol to the throat twice daily for a year. 


Treatment.—No treatment of any kind is available for the removal of argyria, 
although the intradermal injection of equal parts of 12 per cent sodium thiosulphate 
solution and 2 per cent potassium ferricyanide solution has been recommended,?® but 
Dr. Acharya, late Professor of Ophthalmology, did not find this method successful in 
the King George’s Hospital, Lucknow. 


In the case cited by Olson five grains of hexamethylamine were given three times 
a day when argyria improved to some extent. The dose was then increased to ten grains, 
when after six weeks the signs of irritation in the stomach and kidneys were evident. 


Post-mortem Appearances.—Pigmentation in the corium, liver and kidneys. Dark 
colouration of serious and mucous membranes. 


Chemical Tests.—1. Hydrochloric acid gives a white, curdy precipitate of silver 
chloride, insoluble in nitric acid, but readily soluble in ammonium hydrate or sodium 
thiosulphate solution and also on boiling with concentrated sulphuric acid. 


> Potassium chromate gives a red precipitate of silver chromate, soluble in 
mineral acids, but insoluble in cold acetic acid. 


3. Ammonium hydrate added slowly drop by drop to neutral silver solution gives 
a greyish precipitate of silver oxide, soluble in excess of ammonium hydrate. 


4. If a little solid hexamethylene tetramine (hexamine) be added to a drop of 


neutral silver solution taken on a glass slide, monoclinic plates or needles are visible 
under the microscope. 


Medico-Legal Points——Cases of acute poisoning may occur from the accidental slip- 
ping of a stick of silver nitrate which is being used to cauterize the throat. A few 
suicidal cases have occurred after swallowing a stick of silver nitrate. A case 47 is 
recorded where an insane person, aged 31 years, died on the fourth day after swallow- 
ing a stick of silver nitrate with suicidal intent. A case is also recorded in which a 
soldier applied lunar caustic to his cornea to evade military duty.*§ 


Silver is partly eliminated in the urine and faeces, but a great deal is retained in 
the system, and deposited in the tissues. 


TRON (LOHA) 


The pharmacopeeial preparations of iron salts, which are largely used in medicine, 
are mostly prepared from sulphate and perchloride of iron. These two salts produce 
poisonous symptoms when administered in large doses. 


Iron Sulphate (Ferrous Sulphate), FeSO., 7H.0.—This is commercially Known as 
green vitriol or copperas, and is called Kasis in Hindustani and Hirakashi in Gujarati. 
It forms green monosymmetric crystals efflorescing on exposure to the atmosphere. It 
has a metallic astringent taste and is freely soluble in water. The official dose is 3 to 
5 grains. It is used in making blue black ink and dyes. 


Perchloride of Iron (Ferric Chloride), FeCl, 12H.0.—This is an extremely deli- 
quescent salt, rapidly soluble in water. When its watery solution is slowly evaporated, 
yellow crystals are formed. When dissolved in alcohol, it forms a non-official prepara~ 
tion, called Tinctura ferri perchloride (tincture of iron). The watery solution is a 
pharmacopeeial preparation, known as Liquor ferri perchloridi. The doses of both these 
preparations are five to fifteen minims. 


43. Illinois Med. Jour., Dec. 1920, p. 517. 

44. Jour. Amer. Med. Assoc., July 14, 1917, p. 87. 

45. Ibid., Nov. 5, 1921, p, 1514. 

46. Weymann, Jour. Amer. Med. Assoc., Nov. 18, 1929, p. 1367. 
47. Jour. Amer. Med. Assoc., Jan. 21, 1928, p. 219. 


48. Witthaus, Med. Juris. and Toxic, Vol. IV, p. 305; Berl. kl. Wcehnschr., 1891, 
XXVIII, v. 466. 
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Symptoms.—An inky, metallic taste in the mouth; violent pain in the stomach and 
abdomen; vomiting; purging with black motions; suppression of urine; collapse and 
death. Sometimes, there are convulsions and paralysis of the extremities. 


Fatal Dose and Fatal Period—The fatal dose of ferrous sulphate for children jg 
usually 36 grains, but it is not known for adults. Recovery has. occurred after ingestion 
of an ounce of ferrous sulphate. One ounce and a half of the tincture of ferric chloride 
has caused death in five weeks, and recovery has followed a dose of three ounces of 
the tincture. 


Death from ferrous sulphate poisoning has occurred in children in thirty hours or 
more. 


Treatment.—Wash out the stomach with the stomach tube, or administer emetics. 
Give sodium carbonate or bicarbonate dissolved in a large amount of water or milk, 
demulcent drinks, opium and stimulants, if necessary. Inject intravenously saline with 
5 per cent glucose. 


Post-mortem Appearances.—The mucous membrane of the stomach is red and 
inflamed with small hemorrhages. The duodenum shows similar appearances. The 
liver and kidneys show degenerative changes. 


Chemical Tests—1. Ammonium sulphide gives a black precipitate, soluble in dilute 
hydrochloric acid with both ferrous and ferric salts. 


2. Potassium ferrocyanide with ferrous salts produces a white precipitate, which 
turns immediately blue and with ferric salts a blue precipitate (Prussian bluc). 


3. Potassium ferricyanide gives a blue precipitate (Turnbull’s bluc) with ferrous 
salts and a brown colouration with ferric salts. 


4. Potassium sulphoeyanide produces no change with ferrous salts and a blood red 
colouration with ferric salts. 


Medico-Legal Points.—1. Iron is a normal constituent of the body, it being present 
in the colouring matter of the blood. It is also present in food and is often a constituent 
of tonic medicines. 


2. Ferrous sulphate seems rarely to have proved fatal to adults, but it has pro- 
duced fatal poisoning in children under the age of four years who took proprietary fer- 
rous sulphate tablets mistaking them for sweets. Each tablet contains three grains of 
ferrous sulphate, 1/25th grain of copper sulphate and 1/25th grain of manganese sulphate. 
' Forbes #9 describes two such fatal cases. In one case a child 3} years old, died in 53 

hours after taking 50 tablets and in the other case a child, aged 1 year, died in 30 hours 
after swallowing 30 to 35 tablets. 


Perchloride of iron has been given for homicidal purposes to persons in an intoxi- 
cated condition. Poisonous, irritant symptoms have followed the use of iron chloride as 
an injection into the uterus. Both the sulphate and the chloride have been used in 
poisonous doses to procure abortion. 


Intravenous injections of an iron preparation, such as saccharated iron oxide (ferri- 
venin), neoferrum, etc. produce toxic reaction especially in persons suffering from 
severe liver disease and severe infections. Injections of 60 to 80 mg. produce mild 
symptoms and 100 mg. or more produce severe toxic symptoms. The chief symptoms 
are a burning sensation at the site of the injection spreading to the head and neck, 
which are flushed, wheeziness, tightness of the chest, dyspnoea, sweating, cyanosis, faint- 
ing fits, imperceptible pulse, collapse and rarely death. ‘Barritt and Swain report 
the case of a man, aged 69 years, who died in 30 minutes after the intravenous injec 
tion of 100 mg. of ferrivenm. To avoid toxic reaction it is recommended that the injec- 
tion should be started with the initial dose of 25 mg. and gradually raised to 50 mg. 


3. Iron is eliminated in the feeces and urine. 


MANGANESE 


Of the compounds of manganese, potassium permanganate and manganese dioxide 


are of toxicological interest. 


th potassium Permanganate, KMn0..—This is prepared by heatin potassium hydroxide 
with manganese dioxide and potassium chlorate. It occurs as dark purple, slender, iri- 
foonant Prisms. ang has 2 fweet a amaclan taste. It dissolves in 20 parts of water, 
orming a purple-coloured solution. It is a pharmacopesial vr tassit 
permanganas, the dose being 1 to 3 grains. P P preparation, known as potas 


49. Prt, Med. Jour., 1, 1947, p. 367; see also Thomson, J. Ibid. p. 640; Annotation 
Lancet, 2, 1947, p. 513; G. B. Spencer, Brit. Med. Jour, Nov. 10, 1951. 1112: T, L. Duffy, 


J. Pedriat, Jan. 1952, Vol. 40, p.1: S.C. Swi i Ibi 
50. Brit, Med, Jour, Feb a i953, wire v. Cetalu and E. B. Rubeli, Ibid., p. 6. 
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Potassium permanganate is a powerful oxidizing agent, and is largely used as a 
disinfectant. In the solid form or in strong solution, potassium permanganate is a 
powerful corrosive, and in dilute solution it acts as an irritant. 


Manganese Dioxide, MnO.—This is the common black ore of manganese, which is 


called pyrolusite. It serves as the source of nearly all the manganese salts, and is largely 
used for the manufacture of chlorine. 


Acute Poisoning.—Acute poisoning occurs when a large quantity of a salt of manga- 
nese, especially potassium permanganate, is taken internally. 


Symptoms.—These are burnmg pain in the mouth, throat and stomach, spreading 
over the whole abdomen, intense thirst, difficulty in swallowing, almost continuous vomit- 
ing and difficult breathing. The salt corrodes the tongue and pharynx, and stains the 
parts black or dark-brown. Death occurs from paralysis of the heart. 


Fatal Dose and Fatal Period.—One and two grains of potassium permanganate have 
respectively caused alarming symptoms. Two hundred and twenty-five to three hundred 
grains of the crystals of potassium permanganate have caused death. Death has occurred 
in thirty-five minutes after a handful of the crystals had been swallowed in a tumbler 
of beer. In Lucknow a female child, 2 years old, died from suffocation due to cedema 
glottidis in twenty-seven hours after she had taken about half a teaspoonful of potassium 
permanganate. A mechanic died four days after he had irrigated his urethra for two days 
with 25 grammes of potassium permanganate dissolved in a tea~-cupful of water.51 


Treatment.—Lavage the stomach carefully with charcoal. Give white of egg and 
milk. Admumister intravenous injection of calcium bromide and intramuscular injection 
of calerum gluconate. Treat the symptoms on general lines. 


Post-mortem Appearances.—Signs of corrosion if a strongly concentrated solution 
or the solid form of potassium permanganate is taken. The mouth, pharynx and 
cesophagus are often corroded and blackened. The mucous membrane of the stomach 
is intensely hyperzeemic and mflamed, and may be corroded at places. The duodenum 
shows similar appearances. The parts that escape corrosion are usually congested and 


inflamed. (idema of the glottis and inflammation of the larynx and trachea have been 
observed. : 


Chronic Poisoning.—This occurs in workers who constantly inhale the fine dust of 


manganese dioxide in manganese mines or in factories where manganese salts and manga- 
nese steel are manufactured. 


Symptoms.—These usually appear in workers after they have inhaled manganese 
dust for at least three months, and resemble very much the symptoms of Parkinson’s 
disease. They are muscular weakness with marked tonicity and rigidity, difficulty in 
walking with a spastic gait intentional tremors, cramps in the legs with muscular twitch- 
ings. increased tendon reflexes, langour, sleepiness, monotonous scanning speech, stolid 
mask-like face and emotional disturbances, such as purposeless crying and laughing. 
Memory and sexual power are diminished. Progressive bulbar paralysis and amyotrophic 
lateral sclerosis are also observed in chronic poisoning. 


Treatment.—The patient should be removed from the source of danger. Intravenous 
injection of 15 grains of sodium thiosulphate in 10 cc. of water should be administered 
every alternate day. Milk with calcium lactate or gluconate should be given. Copious 
quantities of water and cathartics should be given to aid the elimination of manganese. 
Prophylactic measures should be adopted to protect the workers by using exhaust fans 
and controlling the dust by wet processes. 


Post-mortem Appearances.—Cirrhosis of the liver is often found.52 The lungs are 
frequently cedematous or pneumonic. Grave degenerative changes are present in the 
brain with atrophy of ganglion cells, especially in the globus pallidus, putamen, and 
nucleus claudatus and with degeneration of Forel’s bundle. The findings are similar 
to hepato-lenticular degeneration. 


Chemical Tests—1. A solution of ammonium chloride, ammonia and ammonium 
sulphide gives a salmon-coloured precipitate with a solution of a manganese salt. Caustic 
soda or potash, when added to a solution of a salt of manganese, yields a white precipitate, 
which becomes brown when shaken. A solution of bleaching powder produces a black 
precipitate with a solution of a salt of manganese. 


2. When fused with sodium carbonate and potassium nitrate, manganese compounds 
yield a green mass of manganese. The green mass dissolves in a small quantity of cold 
water, forming a dark green solution. If this solution is poured into a large volume of 


water, a purple solution of permanganate and a brown precipitate of hydrated manganese 
dioxide are formed. 





51. Willimott and Freiman, Brit. Med. J., Jan. 11, 1936, p, 58. 
52. Handovsky, Arch. Exp. Path. Phar., 1926, 110, p. 265; Analyst, 1926, 51, p. 362. 
53. Leschke, Clinic. Toxicology, Eng. Transl. by Stewart and Dorrer, 1934, p. 81. 
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8. A borax bead, dipped in a solution of a manganese compound, imparts an 
amethyst colour in the oxidizing flame, but it becomes colourless in the reducing flame. 

4. A solution of potassium permanganate is decolourized when it is heated with 
dilute sulphuric acid and oxalic acid. 


Medico-Legal Points.—Acute poisoning by potassium permanganate is rare, although 
a few accidental and suicidal cases have occurred. 

Chronic poisoning by manganese occurs only when the concentration of manganese 
in the working atmosphere exceeds 50 mg. per cubic metre.®! Chronic poisoning js 
regarded as an industrial disease in European countrics, but it is mot included in the list 
of occupational diseases in India under the Workmen’s Compensation, Act, 1923. 

Manganese is not an essential constituent of the human body, but it is found in 
minute traces in the human blood and tissues, and it is taken into the system with the 
food in which it is present in traces. 


Manganese is excreted mainly in the feeces, bile and 1o a small extent in the urine, 


TIN (KALAI) 


The only salts that are of any toxicological interest are stannous and. stannic 
chloride. They occur as whitish~yellow crystals, but being deliqucscent, are met with 
in acid watery solution. A mixture of these two chlorides in solution is known as 
Dyers’ Spirit and is used as a mordant in calico-printing. 


Symptoms.—A metallic taste in the mouth; nausea accompanied by vomiting; pain 
in the abdomen; purging; feeble, irregular pulse ; cyanosis; headache ; great depression; 
collapse ; unconsciousness or drowsiness. 


Fatal Dose——Not known. Half a drachm of tin chloride solution has caused death, 
Four to ten grains of mallate of tin have proved fatal in children. 


Fatal Period.—Not known. 


Treatment.—Emetics or the stomach tube should be used. Eggs, bland demulcent 
drinks, stimulants and anodynes should be next administered. 


Post-mortem Appearances.—Not known; probably those of gastro-enteritis, 


Chemical Tests.—1. Sulphuretted hydrogen yields with stannous solutions a dark 
brown precipitate, and with stannic solutions a yellow precipitate. Both precipitates are 
soluble in ammonium sulphide. 


2. Mercuric chloride gives a white precipitate with a stannous salt, which turns 
grey and lastly black on boiling with excess of the reagent. 


3. Gold chloride produces a purple precipitate with a stannous salt, but none with 
a stannic salt. 
Medico-Legal Points.—l. Poisoning by tin salts is very rare indeed. Accidental 


cases occur from the use of tinned fruits owing to the mallic acid of fruits acting on tin 
and forming mallate of tin, 


Poisonous symptoms may arise from wearing silk articles of clothing, such ag silk 
stockings, which are sometimes impregnated with tin chloride. A. Jolleg 55 reports the 
case of a young woman who developed poisonous symptoms from wearing yellow silk 
stockings heavily impregnated with tin chloride. She complained of motor and sensory 
disturbances in the lower extremities which were stained yellow. The urine was albu- 
minous, and marked nervous symptoms like ataxia were noted a few weeks later. She 
became anzemic, but recovered in a few months after the stockings had been discarded. 

A. fatal case 56 of poisoning has occurred from the accidental u wut ” 

; ; . SOT se of “ putt wder 
a higher oxide of tin, which is used for polishing silver vessels, putty powder", 
2. Tin is eliminated in the urine and feaces, 


CHROMIUM 


of ioe’ following preparations of chromium are important from a toxicological point 
Chromic Acid (Chromic Anhydride, Chromium Trioxi 

. ride, ioxide), CrO;—This occurs as 

crimson, needle-shaped crystals. It is deliquescent and rena soluble in water and 

onitinins ode v en prousht into contact with glycerin, ether or alcohol. It is a powerful 

oxioiz. e agen ; and is used in preparing Liquor acidi chromici. -It is prepared by the 

rong suiphurie acid on a cold saturated solution of potassium bichromate, 


es Beh on 8 colt’ Saturated solution of potassium. bichromate, 
54. M. B. : —— 
1941, B. Jacobs, Analytical Chemistry of Industrial Poisons, Hazards and Solvents, 


59. Munch, Med., Wehnschr. . ; 
56. Med. Press and Cire, 1894, NS. oy 5 a Wein. Med. Presse, 1101, 42, p. 496. 
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and, therefore, exists in “battery fluids” used in bichromate cells. 
corrosive, and is used as a caustic in medicine. 


Potassium Chromate, K,:CrO.—This is a yellow, crystalline salt with a disagreeable 
bitter taste, and readily soluble in water, the solution being alkaline in reaction. It is 
chiefly used in manufacturing chrome yellow (lead chromate), a very poisonous salt. 


Potassium Dichromate (Red Chromate), K2Cr20;—This is also known as potassium 
bichromate. It is an orange-red, crystalline salt, having a bitter and metallic taste. It is 
soluble in ten parts of water, formimg an acid solution, which is highly poisonous, having 


a special action on the nervous system. It is insoluble in alcohol. It is used by dyers, 
furniture stainers and photographers. 


Acute Poisoning.—Toxic effects appear within a few minutes, say 5 minutes or less, 
after swallowing the poison, usually potassium dichromate or chromic acid. The 
symptoms are bitter metallic taste, intense pain in the stomach, vomiting and diarrhea. 
The vomited matter is yellow, and sometimes tinged with bile and blood. The stools 
are yellow owing to the reduction of the salt, and may contain blood. The urine is 
suppressed or is passed in small quantity and contains blood and albumin. The pupils 
are dilated, and do not react to light. The respirations are very slow and gasping. The 
pulse is feeble and almost imperceptible. These are followed by muscular cramps, col- 
lapse, unconsciousness and death. Convulsions may occur in some cases. 


Fatal Dose and Fatal Period.—A tablespoonful of a 50 per cent solution of chromic 
acid has caused death. A tablespoonful of potassium chromate has proved fatal in 12 
hours. The smallest fatal dose of potassium bichromate is 30 to 45 grains. Two drachms 
of potassium bichromate have caused death in 4 hours, but recovery has followed a dose 
of half an ounce. A woman,57 aged 21 years, died on the tenth day after swallowing 
15 grammes of potassium bichromate with intent to commit suicide. 


Treatment.—Empty the stomach by emetics, or wash it out with warm water. Give 
solutions of magnesium or calcium carbonate in water or in milk, and administer demul- 
cents as well as stimulants. 


Post-mortem Appearances.—The mucous membrane of the stomach is inflamed and 
corroded in patches, and coloured olive-green or purple due to the conversion of the 
salt into an oxide. The duodenum also shows the same appearances. The blood is 
chocolate-coloured and shows the spectrum of methzmoglobin. Fatty degeneration of 
the liver and heart, and acute inflammation of the kidneys. In the case of death from 
potassium bichromate reported by Dr. Willcox there were no changes in the viscera 
except slight brown discoloration of the stomach wall, The chemical analysis revealed 
the presence of chromium in the viscera.5§ 


Tt is a powerful 


Chronic Poisoning.—This is apt to occur among those who are employed in the 


manufacture of chromic acid and its salts, and are thus constantly handling them, or are 
exposed to their dust. 


Symptoms.—Bitter, nauseous taste in the mouth, irritation and inflammation of the 
mucous membrane of the nose causing sneezing, salivation, lachrymation, severe conjunc- 
tivitis, laryngitis and bronchitis. The nasal membrane then becomes ulcerated, and per- 
foration occurs in the lower part of the septum. 


Uleerated sores, known as chrome holes, occur on the hands, face and other parts 
of the body. These are not very painful and rarely suppurate, but they penetrate deeply 
and are obstinate in healing. Eczematous and psoriatic rashes may also appear on the 
skin, and the periosteum may be inflamed and painful. 


Treatment.—Ulcerated sores should be scrubbed with 5 per cent sodium thiosulphate 
solution, and should then be treated like ordinary wounds. The workers should protect 
their hands and feet by wearing rubber gloves and boots and should wear gas masks 
to prevent the inhalation of chrome dust and fumes. They should also observe thorough 
cleanliness and wash their hands with soap and water before taking meals. Oil should 
be sprayed on the nasal septum before going to the factory. Lastly adequate exhaust 
ventilation should be provided for removal of dust and fumes from the atmosphere. 


Chemical Tests—An alkaline solution of a chromium salt yields a green precipitate, 
soluble in excess on the addition of ammonium sulphide. With a solution of nitrate or 
acetate of lead, chromates or bichromates give a bright yellow precipitate, soluble in 
boiling water. This solution on cooling, deposits golden yellow spangles of lead chro- 
mate. Chromates give a violet colour to diphenyl carbazide dissolved in 1 part of acetic 
acid and 9 parts of alcohol. A solution of chromic acid gives a yellow precipitate with 
barium nitrate or chloride, soluble in hydrochloric and nitric acids. With silver nitrate 
it gives a brick-red precipitate, soluble in ammonia. When boiled with dilute sulphuric 
acid and alcohol or formalin, it acquires a green colouration. . 





57. Leschke, Clin. Tox., Eng. Transl. by Stewart and Dorrer, 1934, p. 85. 
58. Trans. Med.-Leg. Society, 1909-10, p. 69. 
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i isoni i ly rare, though they are 
ico-Legal Points.—Poisoning by chromates is extreme ; . 
very teem Chromic acid has produced fatal symptoms from onal applica 
tion as well as from accidentally swallowing it while it is being applied to the throat 
with a throat brush. 


i ici ugh rare, have occurred from swallowing a bichro. 
mate of ethene Soltions A aoe 75 years, swallowed inadvertently and ona 
fasting stomach a quantity of a 5 per cent solution of potassium bic a dtr ens 
between 1 and 14 grammes of the salt jiiter a short ame vom ane ‘arr eat Set in. 

feeces were green in colour and did no contain . 
hours ‘Tater, the patient developed painful convulsions of one arms and step 
i i resent. o da ’ 

135 ce, of red brown ure were obtained. The urine contained sugar, apumin, erythro. 
cytes and leucocytes. Camphor and olive oil were administered with puestinal | avage, and 
venesection. was performed twice. The patient was discharged cured a ter a out six wee s, 
but with cardiac arhythmia and low blood pressure. A young woman 8 in heey b azi 
Khan was suffering from a bad cough, and took some medicine from a trave ing ha ‘im. 
She developed gasiro-intestinal symptoms immediately after swallowing the me icine, 
and died in eleven hours. Potassium bichromate was detected in the viscera submitted 
to the Chemical Examiner. Two persons were suffering from asthma, and were under 
the treatment of a Vaid, who gave them some yellow powder as medicine. . Poon after 
taking the medicine both of them began to vomit and purge, and died wit in twelve 
hours. Potassium bichromate kas detected in quantity in the viscera of both the bodies. 

A man, who was heavily involved in debts, committed suicide by swallowing potassium 
bichromate. Post-mortem examination revealed marked corrosion of the lower half 


of the cesophagus. The mucous membrane of the stomach and intestine was corroded 
and dark in colour.62 


Potassium bichromate has been given in a few instances for homicidal purposes, as 
also for procuring abortion. Dr. Michael Verzar 63 describes a case of attempted murder 
in which an electrician, 46 years old, was given altogether 120 grains of potassium bichro- 


mate in red wine and also in a mixture of soda and lemonade. The man recovered after 
a fortnight. 


Chromium salts are eliminated mainly by the kidneys, and to some extent by the 
liver and bowels. 


A. case §* is recorded in which several persons were poisoned through the applica- 
tion of an ointment in which potassium chromate was used by mistake instead of sulphur 
ordered for the treatment of scabies. Of these twelve died. 


POTASSIUM 
The following salts of potassium have caused poisonous symptoms :— 


Potassium Nitrate (Saltpetre, Nitre, Sal Prunelle), KNO 
salt is called Sorakhar or Kalmi Sora. Tt exists as colourless, rhombic crystals. It has a 
cool, saline taste, and is soluble in water. Its solubility increases with the rise of tempe- 
rature. It is chiefly used in the manufacture of gunpowder and in pyrotechny. The dose 
is 5 to 15 grains. 


a—In the vernacular, the 


mach and epigastrium, vomiting and purging. 
The vomited matters and stools may contain blood. The urine 


may also contain blood. 
Dyspnoea, weak, irregular pulse, convulsions, collapse and death, Coma may precede 
death. Recovery from large doses is slow, and gastric disturbances, pareesthesia, cramps 
and muscular twitchings or paralysis may persist for two or three months. 
Fatal Dose—The smallest recorded fatal dose is 2 drachms. The usual fatal dose is 
an ounce, though recovery has occurred even after 4 ounces. 


Fatal Period.—The shortest recorded fatal period is 45 minutes and the longest is 
60 hours, the average being 13 hours. 


Treatment.—Wash out the stomach with the stomach tube, Give stimulants by 
hypodermic Anjection. Apply mustard plaster on the epigastrium and warmth to the 
body. Administer mucilaginous drinks and treat the prominent symptoms. 

ead oiem Stockholm, Jan. 31, 1927, p. 84; Jour. Amer. 
p. -" 


60. Punjab Chemical Examiner’s 
Chem. Exam. Annual Rep., 1940, v. 6. 
62. Madras Chemi iner’ 


Med. Assoc, May 27, 1927, 


; See also Beng. Chem, 
63. Jour. Amer. Med. Assoc. July 23, 1927, ». 307. | 
64. Jour. Amer. Med, Assoc., Nov. 21, 1919, p. 1590. 
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Post-mortem Appearances.—The mucous membrane of the stomach is stained bright 
red or brownish-red, inflamed and detached in various parts. The small intestine is 
acutely inflamed. The blood is hquid. 


Medico-Legal Points.—Accidental poisoning by potassium nitrate, though rare, has 
sometimes occurred from its use in mistake for sugar, magnesium sulphate or sodium 
sulphate. In his annual report for the year 1939, the Chemical Examiner, Bengal, des- 
cribes a case, in which a female child, about 10 months old, was given one morning by 
her mother a feed of milk mixed with some potassium nitrate which was mistaken for 
sugar. The child died in the afternoon. In the annual report of the Chemical Examiner 
of the United and Central Provinces for the year 1921, a case is recorded where potas- 
sium nitrate was given as a purgative by mistake for magnesium sulphate with a fatal 
result. 

Potassium nitrate has been used for suicidal purpose and also for the purpose of 
procuring criminal abortion. Used as an enema containing 124 grains, it has caused death. 


Potassium nitrate is eliminated largely in the urine and to a slight extent in the 
saliva and sweat. A small portion may be reduced to nitrite. 


Potassium Chlorate, KClO;—This is a colourless, crystalline salt with a cool, saline 
taste, soluble in 16 parts of cold water and in 3 parts of boiling water, but almost insoluble 
in alcohol. Potassium chlorate is a pharmacopeial preparation, the dose being 5 to 
10 grains. 

Symptoms.—When swallowed in large doses, it causes pain in the stomach and 
abdomen, severe vomiting, diarrhoea, giddiness, headache and muscular weakness. When 
absorbed, it breaks up the red blood corpuscles, converting hzmoglobin into methzmo- 
globin and setting up secondary symptoms, such as pain in the loins, hemoglobinuria, 
partial suppression of urine, the urine being dark in colour and containing albumin and 
bloody tube-casts, cyanosis of the skin, jaundice, drowsiness, delirium, coma and death. 

Fatal Dose——According to Witthaus,®5 the smallest fatal dose is 3 drachms for an 
adult, 75 grains for a child and 15 grains for an infant. It must be remembered that a 


quantity taken in divided doses is more apt to cause death than when taken in a single 
dose. 


Fatal Period—The shortest recorded fatal period is 24 hours in the case of a child, 
three weeks old, and the longest period for an adult is 12 days. 


Treatment.—Administer emetics, or wash out the stomach, and give alkaline drinks to 
increase the flow of urine and pilocarpine hypodermically to stimulate its excretion by 


the saliva. Use oxygen inhalation, stimulants, transfusion of defibrinated blood, or normal 
saline solution. 


Post-mortem Appearances.—Submucous hemorrhages in the mucous menibrane of 
the stomach and duodenum, which is swollen, reddened and easily detached. The liver 
and spleen are enlarged and dark-brown in colour. The kidneys are enlarged and 
inflamed. The lungs are marked with subpleural ecchymoses. The heart is dilated. 


The brain and its membranes are congested. The blood is chocolate coloured with 
degenerated red blood corpuscles. 


Chemical Tests.—Acidify the suspected solution with dilute sulphuric acid and add 
a few drops of indigo solution until the colour is blue. The addition of sulphurous acid 
will discharge the blue colour, if potassium chlorate be present. 


A few drops of potassium iodide solution and a drop of starch solution are added 
to a solution of potassium chlorate. On the addition of acetic acid an intense blue colour 


is produced. 

A few drops of platinic chloride solution added to an acidified solution of potas- 
sium chlorate produces a yellow crystalline precipitate, insoluble in alcohol (80 per cent). 

Medico-Legal Points.—Potassium chlorate is largely used in the manufacture of 
matches and in pyrotechny, and in calico-printing and dyeing. It must be handled care- 
fully, as it explodes when rubbed with many substances, especially sulphur, sulphides, 
sugar, charcoal, tannic acid and glycerin. 

Accidental cases of poisoning occur chiefly from an overdose of potassium chlorate 
or from it having been swallowed in mistake when prescribed as a gargle. A man, aged 
43 years, who was suffering from Bright’s disease, took 30 to 35 grammes of potassium 
chlorate over a period of three days in mistake for potassium chloride and died on the 
fifth day after the last dose.67 A woman,S§ 61 years old, sucked twenty 5-grain tablets 
of potassium chlorate daily for six to ten weeks with the idea of curing a supposititious 
cancer of the tongue, and died after suffering from gastro-intestinal disturbances, severe 


65. Manual of Toxic., Ed. II, p. 691. 
66. Witthaus, Manual of Toxic., Ed. II, pp. 692, 693. 
67. Cochrane, W. J., and Smith, R. P., Canad. Med. Assoc. Jour., Jan. 1940, XLII, p. 23. 


68. S. Gordon and J. A. H. Brown, Lancet, Oct. 4, 1947, 2, p. 503. 
36 
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lysis, metheemoglobineemia, and ursemia due to renal damage. The colour of the 
hemo'ys mucose was deep grey-brown and that of the sclerze was dark yellow-brown. 
‘cidal cases are rare. A homicidal case is recorded where potassium chlorate 
was en a child by his mother and step-mother. The child died in about three 
hours.§9 . — 
After administration by the mouth, potassium chlorate appears in the saliva in 
five minutes, but it is eliminated chiefly in the urine. 


Potassium Sulphate (Sal Polychreest, Sal de Duobus), K.S0,—This forms colour- 
less, rhombic crystals, having a bitter, salty taste, It is soluble in ten parts of water. 
It is extensively used for agricultural purposes. Accidental cases of poisoning occur 
from its use. It has also been employed in France for procuring abortion. 


Symptoms.—Pain in the abdomen, vomiting, diarrhcea, exhaustion and collapse ending 
in death. 


Fatal Dose.—The pharmacopeeial dose is 15 to 45 grains. The smallest fatal dose is 
9 drachms. The usual fatal dose is 2 ounces. 


Fatal Period —Death has occurred in one and a half hours from a dose of 2 drachms 
and in 2 hours after 10 drachms had been administered in divided doses. 


Treatment.—Empty the stomach by emetics or wash it out by the stomach tube, and 
treat the symptoms of irritation and depression as they arise. 


Post-mortem Appearances.—The mucous membrane of the stomach is congested and 
inflamed. 


Potassium Sulphide (Liver of Sulphur), K:S.—This occurs in dull green, solid masses, 
and is used as potassa sulphurata in the ointment of skin diseases. 


Symptoms.—It acts as an irritant poison, but at the same time exhibits narcotic 
symptoms owing to its rapid decomposition into sulphuretted hydrogen. Death may occur 
in a few minutes. 


Treatment-—Give dilute solutions of chloride of soda or lime and then treat the 
symptoms. 


Post-mortem Appearances.—The body surface is livid. Redness of the stomach and 
duodenum with a deposit of sulphur. The lungs are gorged with dark blood. 


Chemical Tests—1. A solution of silver nitrate gives a black precipitate with 
sulphides. 

2 Tf the solution be heated after adding an acid, hydrogen sulphide will be evolved, 
known from its turning white paper black, when moistened with lead acetate solution. 


ALUMINIUM 


Alum (Phitkari)—This is a double salt of sulphate of aluminium and potassium 
(potash alum), Al, (SO.); Ke SQ., 24H2O, or sulphate of aluminium and ammonium 
(ammonia alum), Al. (SOx)s, (NH:). SOs, 24H.O. It occurs as transparent, colourless and 
octahedral crystals or as a white powder, having a sweetish, astringent taste. It is 
soluble in water and glycerin but insoluble in alcohol. It is largely used as a mordant 
for dyeing, as a constituent of certain baking powders to whiten bread, and for purifying 
water before filtering it. 


Symptoms.—Burning pain in the mouth, throat and stomach; vomiting mixed with 
blood; dyspnea; frequent pulse; subnormal temperature; loss of co-ordination; con- 
vulsions of a clonic nature; death. In the solid form it acts as corrosive in the mouth 
and throat. 


Fatal Dose.—Half-an-ounce to an ounce of alum. One drachm given in syrup killed 


a child, aged 3 years, who was suffering from diphtheria.7° Recovery has occurred after 
much larger doses. 


Fatal Period.—Twenty-four hours. 
Treatment—Emetics ; lime water; sodium carbonate in large quantities of milk. 


Post-mortem Appearances.—The tongue, mouth and cesophagus are cedematous and 
corroded. The mucous membrane of the stomach is corrugated, loosened or hardened, 
and is stained red or velvety. The intestines are inflamed. 


_ Chemical Tests—1. An alkaline solution with ammonia and ammonium sulphide 
gives a gelatinous, white precipitate, soluble in caustic potash. 


2. Ammonia gives a white, gelatinous precipitate, insoluble in excess of the reagent 
but soluble in dilute hydrochloric acid. a 





69. Wagner, Samml. von Vergiftsfalle, 1934, 47, B. 48; Med.-Leg. . 
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70. Taylor, Prine. and Prac. of Med. Juris. Vol. Il, Ed. X, p, 344, 
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9 Caustic potash gives a white precipitate, soluble in excess, which reappears on 
adding ammonium chloride, but not on adding hydrogen sulphide. 


4. Ammonium carbonate gives a white, flocculent precipitate. 


= A blue incrustation is formed on charcoal when heated with a solution of cobalt 
nitrate. 


Medico-Legal Points—Aluminium is present in many vegetables, in many fruits in 
milk, in eggs, and in sea food and probably in the tissues of the human and animal 
bodies. Aluminium vessels used for cooking purposes are regarded as quite harmless 


It is possible that slow poisoning may occur among almunium workers. A cage 71 
is recorded in which a man working with the metal suffered from loss of memory 
tremors, jerky movements, impaired co-ordination, chronic constipation and incontinence 
of urine. 


MAGNESIUM 


Magnesium Sulphate (Epsom Salts), MgSO., 7H.O.—This forms small colourless 
rhombic prisms, and dissolves readily in water. lis solution has a saline, bitter taste. 
and acts aS a purgative. The pharmacopeeial dose is 30 to 240 grains. When taken in 
excess, it acts as an irritant poison. It is contained in the official preparation of Misturg 
sennce composita (Black draught), dose, 1 to 2 fluid ounces and is an ingredient of 
mistura magnesii hydroxidi (Cream of magnesia), dose, 60 to 240 minims. 


Symptoms.—These commence in less than half-an-hour after swallowing a poisonous 
dose. They are burning pain in the stomach and intestines, nausea, vomiting, purgin 
dilated pupils, paralysis of the lower limbs, tetanic spasms, suppression of urine, colla & 
and death from respiratory failure. P 


Sometimes, after swallowing a large dose, the patient becomes pale, feels gidd 
falls down and dies from syncope. A Christian boy,7? 7 years old, was given in the art, , 
morning 2 ounces of magnesium sulphate as an aperient and had vomited it up. He hat 
again been given another dose of 2 ounces about 2 hours later and had again vomited 
Sut one hour later he became unconscious and was removed to the J.J. Hospital, Bombay. 
where he was found unconscious and cyanosed with dilated pupils reacting sluggishly 
shallow respirations, and a feeble pulse. He died in less than an hour. A case occurred 
to Dr. Khambolja of Rander in which a woman, about 20 years old, felt giddy goon 
after swallowing a dose of 14 ounces of magnesium sulphate in the morning of the frst 
October 1948, became unconscious and died within two hours. The Chemical Analyser 
Bombay, detected magnesium sulphate in the viscera usually preserved for chenical 
analysis. 


When injected into the blood, magnesium sulphate depresses the heart, paralyses 
the central nervous system and causes death from paralysis of respiration. 


Fatal Dose-—One ounce has caused death, though the same quantity may be given 
as a purgative. Two ounces have caused the death of a boy, ten years old. 


Fatal Period.—Death occurs rapidly from a few minutes to two or three hours 
Death occurred in 60 hours in a case where 310 cc. of a 4 per cent solution of magne- 
sium sulphate had been injected subcutaneously.73 


Treatment—Empty the stomach; give stimulants and treat the symptoms. Sybey- 
taneous or intravenous administration of calcium salts has been recommended, as calcium 
salts have an antagonistic action on the inhibitory effect of magnesium sulphate. 


Post-mortem Appearances.—Signs of irritation of the gastro-intestinal tract may be 
present. 

‘Chemical 'Tests—1. A solution of sodium phosphate in the presence of ammonium 
chloride and ammonia gives a white, crystalline precipitate, soluble in dilute hydro- 
chloric acid. 

9. Caustic potash gives a white precipitate. 

3. A rosy pink incrustation on charcoal, if heated with cobalt nitrate. 


Medico-Legal Points—Poisoning by magnesium sulphate is rare, but a few cases of 
accidental poisoning have occurred from large doses of magnesium sulphate taken as a 
purgative. 


Injected into the spinal canal magnesium sulphate induces anzesthesia, and alleviates 
tetanic spasms. 


Magnesium sulphate closely resembles oxalic acid and zine sulphate; hence the 
latter salts have frequently been mistaken for the former. 


Magnesium sulphate is chiefly excreted in the urine, rendering it alkaline. 
71. J. Spofforth, Lancet, 1921, Vol. I, p. 1301. 
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BARIUM 


Barium Chloride, BaCl:—This forms colourless, rhombic crystals, having an. acrid 
taste, and soluble in water. It is chiefly used as a chemical reagent. It is highly poison- 
ous, and has been taken in mistake for Carlsbad salt or Epsom or Glauber’s salt. It is 
a non-official preparation, the dose being 4 to 2 grains. 


Barium Nitrate, Ba(NO:)2—This crystallizes in large, colourless octahedra. It jis 
soluble in water. It is used in pyrotechny to make green fire. 


Barium Carbonate, BaCO;.This occurs as a mineral witherite. It is a fine, white 
powder, slightly soluble in water, but soluble with effervescence in dilute acids, and 
may be converted by the free hydrochloric acid of the stomach into barium chloride. It 
is largely used as a poison for rats and mice. 


Barium Sulphate, BaSO.—This occurs native as heavy spar. It is a heavy, white, 
tasteless, odourless powder. It is insoluble in water, and only very slightly soluble in 
dilute acids. It is largely used as a white pigment, known as permanent white. _It is 
not poisonous and has recently come into very large use for the X-ray examination of 
the cesophagus, stomach and intestines. The non-official dose of barium sulphate is 2 to 5 
ounces. 


Barium Sulphide (Baryta Sulphurata, B.P.C.) BaS.—This occurs as a greyish-black 
powder and dissolves readily in water giving off an offensive odour of hydrogen sulphide. 
It is a deadly poison and is chiefly used as a depilatory. 


Symptoms.—The symptoms appear within half-an-hour after swallowing the poison. 
These are severe abdominal pain, nausea, salivation, vomiting, intense thirst, persistent 
purging, dilatation of the pupils, dimness of vision, ringing in the ears, violent cramps in 
the hands and feet, slow, forcible and intermittent heart beats with rise of blood pres- 
sure, convulsions, paralysis, collapse or coma and death. 


Fatal Dose.—The fatal dose of a soluble barium salt is variable. Sixty grains of 
barium chloride and barium carbonate have each proved fatal. On the other hand, 
recoveries have followed much larger doses of these salts. 


Fatal Period—Death may occur rapidly in one to two hours or may be delayed 
for some days. A woman died in 19 hours after swallowing by mistake half of a solution 
containing 30 grammes of barium chloride instead of sodium sulphate.74 A man who 
was given a powder conatining barium carbonate and barium sulphide in soup by his 
wife died on the third day.75 


Treatment.—Give one-ounce doses of sodium or magnesium sulphate to form an 
insoluble salt of barium sulphate, and then give emetics or wash out the stomach with 
milk and water. Use morphine to relieve pain, and stimulants to combat collapse. Give 
nitro-glycerin or amyl-nitrite to reduce the blood pressure. 


Post-mortem Appearances.—Reddening, congestion and inflammation of the mucous 
membrane of the stomach and duodenum; sometimes erosions of the mucous membrane. 
The heart is large and flabby. The lungs and brain are congested. 


Chemical Tests—1. Dilute sulphuric acid gives a white precipitate of barium sul- 
phate, insoluble in hydrochloric and nitric acids. 


2. A solution of potassium chromate added to a neutral solution of a barium salt 
produces a yellow precipitate of barium chromate, soluble in nitric acid and in hydro- 
chloric acid, but insoluble in acetic acid. 


3. A few drops of a 5 per cent solution of the sodium salt of chloronitrotoluene- 
sulphonic acid added to a neutral or faintly acid solution of a barium salt produces a 


crystalline precipitate even in a dilution of 1 in 2,000. It gives no precipitate to calcium 
or strontium salts. 


4. Feigl’s Test—If a drop of a neutral solution of a barium salt is placed on a piece 
of filter paper which has been soaked in a freshly prepared solution of sodium rhodi- 


zonate and dried, a reddish stain or precipitate is formed which, when moistened with 
hydrochloric acid, changes to scarlet. 


tof 5. Barium salts moistened with hydrochloric acid impart a greenish-yellow colour 
ame. 


Medico-Legal Points.—The soluble salts of barium are highly poisonous. They have 
locally an irritant action and remotely have a depressant action on the heart. 


Most of the cases of poisoning by barium salts are accidental, taken in mistake for 
Epsom or other purgative salts. A few are suicidal, 


74, R. Gilli, Archivio di Antropologie Criminale, ete. Turin, Jan.-June 1947, p. 24; 
Jour. Amer. Med. Assoc., Oct. 29, 1947, ». 540. 
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A family in Hisar District ate chapatis made with atta (wheat flour} mixed with 
pills of barium carbonate used for destroying rats. Soon afterwards all of them began to 
vomit and purge, exhibiting the symptoms of an irritant poison.76 Morton 77 describes 
two outbreaks of food poisoning affecting 85 British soldiers of the Persian Iraq Com- 
mand. The poisoning was caused by barium carbonate contaminating by mistake the 
flour used in preparing marmalade tart and treacle tart. All of them suffered from 
symptoms of gastro-enteritis with tingling of the face and neck followed by loss of 
tendon reflexes, disordered action of the heart and muscle paralysis. Recovery was 
rapid and there was no death. 


Dean 78 reports seven cases of accidental poisoning by barium carbonate dispensed 
in mistake for barium sulphate used in preparing barium meals for X-ray examinations. 
Of these one person who had swallowed 1.7 oz. of barium carbonate died. It is there- 
fore suggested that barium carbonate be coloured with a distinctive hue to avoid it 
being mistaken for barium sulphate. 


An accidental fatal case ™9 of poisoning by barium sulphide occurred under tragic 
circumstances in the Sassoon Hospital at Poona on April 3, 1923. His Highness the 
Rajasahib of Akalkot had some stomach trouble and went to the hospital by appoint- 
ment to consult the X-ray specialist. It was arranged to X-ray the stomach and in order 
to note the process of food digestion a meal of barium sulphate mixed with porridge 
had to be given. There being no barium sulphate in the hospital, an order for the drug 
was sent to the Poona Drug Stores which unfortunately supplied barium sulphide instead 
of barium sulphate. About two tablespoonfuls of this were mixed up with a bowlful of 
porridge and about two or three mouthfuls of the mixture of barium sulphide were 
taken which probably contained about a teaspoonful of the salt. The Raja could not 
take any more on account of the offensive odour of the mixture and started vomiting 
immediately afterwards. He then complained of a burning pain at the pit of the stomach. 
In spite of prompt treatment the patient collapsed and died within two hours after 
having taken the drug. There was no post-mortem examination. The chemist who dis- 
pensed the drug and the X-ray specialist who administered it were both convicted by 
the Assistant Collector for causing death by a rash and negligent act. 


A Hindu male,®9 aged 55 years, took about 14 drachms of a depilatory powder con- 
taining 1 part of barium sulphide and 8 parts washing earth or botni mitti in mistake for 
a laxative powder at 4 am. on April 14, 1929. Vomiting commenced soon afterwards and 
was persistent; he had 3 motions in the course of the next four hours. At 10 am. he 
noticed difficulty in lifting the arms and extending the legs and could not close the fist - 
tightly. At 5 p.m. his tongue was found coated and dry, and the pulse slow, full and 
intermittent. The heart sounds were booming, the second aortic sound being markedly 
accentuated and intermittent with a beat missing after every five or six beats. There 
was paresis of the arms and legs, and the grip was very weak. The deep reflexes were 
absent. There was no sensory disturbance. The brain was absolutely clear. He was 
given one drachm of magnesium sulphate in solution every two hours, and he recovered 
after he had taken altogether six doses. He had 5 thin watery motions in the night. 


A Mahomedan woman, aged 25 years, took a quantity of a depilatory powder con- 
taining barium sulphide with intent to commit suicide at 7 pm. on the 18th July 1931. 
Soon afterwards she had vomiting which contained blood and emitted the odour of 
hydrogen sulphide. She could not swallow anything, as there was excoriation of the 
throat. She was at once removed in a collapsed condition to the King George’s Hospital, 
Lucknow, where she died at 10-40 pm. In his annual report for the year 1941 the 
Chemical Examiner, Bengal reports a case in which a Hindu woman (colliery employee), 
aged about 40 years, committed suicide by taking barium sulphide. 


Barium is eliminated chiefly in the feeces, though slightly in the urine. 


SODIUM 


Sodium Chloride (Common Salt or Table Salt), NaCl.—This is called Namak in the 
vernacular. It occurs in colourless, cubical crystals or in a small, white, crystalline 
powder, and is largely used in the alkali industry. It is a necessary article of food for 
men and other animals. It is soluble in 3 parts of cold water. It occurs in official prepa- 
rations of Injectio sodii chloridi or Liquor sodii chloridi physiologicus (Physlological or 
normal saline solution) and Injectio sodii chloridi composita (Ringer’s solution for 
injection). 


Symptoms.—In large doses it causes irritant symptoms, followed by paralysis. 
Fatal Dose.—Half a pound. 





76. Punjab Chemical Examiner’s Annual Report, 1928, p. 9. 
77. Lancet, 1945, Vol. II, p. 738. 

78. Brit. Med. J., Oct. 7, 1950, Vol. II, p. 817. 
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Treatment.—Emetics or stomach tube. 
Post-mortem Appearances.—Not characteristic. 


Sodium Nitrite, NaNO.—This occurs in white or slightly yellow deliquescent, crystal~ 
line granules, having a saline taste and dissolving in 1.5 parts of water. It is used in 
medicine in 4 to 2-grain doses as a remedy for asthma, angina pectoris, Bright’s disease 
and cardio-vascular degeneration. 


Symptoms.—Giddiness, headache, throbbing all over the body, cyanosed face, nausea, 
vomiting, diarrhcea, muscular weakness, feeling of anxiety, prostration with cold extre~ 
mities, hurried breathing, and unconsciousness with convulsions. Dr. V. Rao, Chemical 
Examiner to the Government of Madras State, mentions a case in which a man “ experi- 
enced reeling sensation and derangement of the brain, could not stand or gaze at lamp 
light, made incoherent statements, and became unconscious some time later.3! 


Fatal Dose.—Three grains have produced alarming symptoms. From experiments 
conducted on frogs and dogs the Chemical Examiner, Madras, has calculated that about 
30 grains of sodium nitrite would probably prove fatal to the average adult man.82 


Fatal Period—The usual fatal period is about half to three hours. Three members 
of a family died in 2 hours after taking sodium nitrite in mistake for common salt,83 
The longest period is about 8 hours. 


Treatment.—Use the stomach tube or give emetics. Keep the patient warm in bed. 
Inject hypodermically adrenaline or ephedrine. Use artificial respiration, and give oxygen 
inhalation. 


Post-mortem Appearances.—The stomach is congested and may be vascular in 
patches. The liver and spleen are congested. The kidneys are generally congested, but 
may sometimes show degenerative changes. The brain is cedematous. The lungs are 
cedematous. The blood is chocolate-coloured owing to the conversion of hemoglobin 
into methzemoglobin. 


Medico-Legal Points.—Sodium nitrite along with potassium nitrite is extensively 
used by weavers in the dyeing of cloths in villages in South India, and is sold without 
restrictions, so that cases of nitrite poisoning have become frequent in recent years. 
The following two cases of poisoning by sodium nitrite are reported to the author by the 
Chemical Examiner, Hyderabad-Deccan :-— 


1. In June 1940, a Hindu male, aged 22 years, and of Nalgonda District, committed 
suicide by taking sodium nitrite. An hour later he was trembling all over, with fists 


clenched and shouting incoherently. He vomited once and passed two stools. He was 
partly unconscious and died in six hours. 


2. In September 1940, a woman of Nalgonda District gave to her co-wife half-an- 
ounce of sodium nitrite mixed in a decoction of anisi seeds. Soon afterwards she 
vomited once and passed one liquid motion. She then became unconscious and died 
in three hours. 

In his private communication to the author the Chemical Examiner, Bengal, reports 
the following accidental case of poisoning which occurred in the year 1946:—-A. Maho- 


medan girl, 9 years old, died after eating some vegetable cooked with nitrites of sodium 
and potassium in mistake for common salt. 


ing sodium nitrite given to her by her paramour, and sold it to a man. The man took 
it to his two friends, and all the three drank it, and died within a short time. 

_ Nitrite is easily decomposed and destroyed in the system, and as such it is some- 
times not detected in the viscera usually preserved for chemical analysis even in cases 
of definite nitrite poisoning. 

CADMIUM 


This is a white metal, closely resembling zinc in its chemical reactions, but its 


compounds are more poisonous. 


Poisoning may occur from the inhalation of cadmi 
ingestion of 2 cadmiues walt admium dust or fumes or from the 


Symptoms.—The symptoms develop usually within four to ei 
. j ght hours after the 
inhalation of the dust or fumes, and are characterized by sneezing, sore throat, irritant 


81. Private communication dated November 18. 1 
82. Annual Report, 1939, p. 7 or 18, 1950, to the Author, 


83. Phar. Jour., Vol. Il, 1936, p. 214, 
84. See also his Reports for 1950 and 1951, pp. 3 and 4 respectively. 


CADMIUM 567 


cough, headache and a metallic taste in the mouth. After a latent period of twenty to 
thirty-six hours dyspnoe, severe pain in the chest, tachycardia, fever, vomiting, 
diarrhea and occasionally salivation occur. Giddiness, loss of consciousness and death 
may occur in rare cases. 


The symptoms occur within an hour after ingestion. They are cough, headache, dry- 
ness of the mouth and throat, nausea, severe vomiting, colicky pain in the abdomen, 
diarrhoea, pain in the lower limbs, collapse and rarely death. 


Fatal Dose.—From his experiments on animals Blyth 85 considers 4 grammes to be 
a dangerous dose of a soluble salt of cadmium for adults. 


Fatal Period—The usual period is 5 to 7 days. 


Treatment.—Evacuate the stomach contents by emetics, or wash out the stomach 
with the stomach tube. Deep intramuscular injections of 2.5 mg. of a 5 to 10 per cent 
solution of B.A.L. in arachis oil per kilogramme of body weight at frequent intervals is 
regarded beneficial. Treat the symptoms. Preventive measures in factories must 
consist of proper ventilation and wearing of respirators by workmen. 


Post-mortem Appearances.—These are congestion and inflammation of the mucous 
membrane of the throat, cesophagus, stomach and intestine. The brain and lungs are 
congested. There may be fatty degeneration of the heart and liver. The kidneys may 
be inflamed. 


Chemical Tests.—Hydrogen sulphide gives a yellow precipitate of cadmium sulphide, 
soluble in hydrochloric acid, but insoluble in ammonia. 


I a drop of cadmium salt solution is treated with a drop of a solution containing 
10 per cent caustic soda and 10 per cent potassium cyanide, a drop of a 0.1 per cent 
alcoholic solution of dinitro-diphenyl carbazide and 2 drops of 40 per cent formaldehyde 
solution, a bluish-green precipitate or colour is formed. 


A cadmium salt forms a brown incrustation, if heated in the reducing flame of a 
blow pipe on a piece of charcoal. 


Medico-Legal Points.—Poisoning by cadmium is extremely rare, but may occur as 
an industrial disease, as it is used in smelting. 


Accidental poisoning by cadmium has occurred from eating acid foods, such as 
fruit juices kept in cadmium plated cooking utensils. A case 86 is recorded in which 
62 airmen suffered from cadmium poisoning by drinking fruit juice prepared by dissolv- 
ing 6 oz. of dehydrated lemon powder and 46 oz. of canned grape fruit juice in 8 gallons 
of water and ice contained in a galvanized metal vessel. The fruit juice was contami- 
nated by cadmium which was present in the zine used for galvanizing the inner lining 
of the vessel and was dissolved by the high acidity of the mixture. Each patient must 
have ingested about 56 mg. A case is also reported where 300 persons developed food 
poisoning after eating in a workers’ canteen. The poisoning was cauSed by wine which 
had been kept for several hours in cadmium lined containers. The wine was found 
to contain 100 to 180 mlg. of cadmium per litre.87 


After absorption cadmium is mainly found in the lungs, liver and kidneys. 


GOLD (SONA) 


Gold Chloride (Auric Chloride), AuCl:.—This occurs as soluble, deliquescent, brown 
crystals, and is used in photography. 


Gold and Sodium Chloride.—This is a non-official preparation, known as Auri et 
Sodit Chloridum. It consists of equal parts of anhydrous gold chloride and anhydrous 
sodium chloride and contains about 50 per cent of gold. It is an odourless orange-yellow 
powder, soluble in water and having a saline, metallic taste. The dose 1/30 to 1/12 grain 
increased to 4 grain in a pill with kaolin ointment. 


Sodium Aurothiosulphate (Sanocrysin, Aurobin or Crisalbine).—This is a double 
thiosulphate of gold and sodium occurring in odourless, colourless crystals and having 
a sweet taste. It is freely soluble in water, but insoluble in alcohol. It contains about 
37 per cent of gold. It is a B.P.C. preparation, known as aurii et sodii thiosulphas, and 
is recommended in phthisis in doses of 0.025 to 1 G. in 5 per cent solutions in distilled 
water intravenously at intervals of a week. 


The other proprietary compounds of gold are allochrysine, lopion, myocrisin, neo- 
solganal, solganal, etc. which are used intramuscularly in the treatment of rheumatoid 
arthritis. 
ee 

85. Poisons, Ed. V, p. 630. 

86. G. G. Jenner and J. A. K. Cunningham, N. Z. Med. Jour., Dec. 1944, p. 282; Med.- 
Leg. and Criminol. Rev., 1945, Vol. XIII, Part II, p. 108. 
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i insi le-coloured 

S toms.——The lips, tongue, teeth, and the inside of the cheeks are purp , 

followed by tenderness ‘Of the epigastrium, salivation, persistent vomiting, diarrhcea, fever, 
albuminuria, and collapse. 


i i initial large dose or too frequently, sanocrysin may produce 
poisoning the symptoms being skin rashes, unpleasant taste, stomatitis, nausea, vomiting, 
abdominal pain, diarrhcea, albuminuria, hemoglobinuria, jaundice, anezemia with agra- 
nulocytosis, myocardial failure and pulmonary cedema. Exposure of the face or neck 
to bright sunlight after a course of sanocrysin may cause a permanent purple discoloura- 
tion of the skin due to the gold being deposited in the skin.88 


A case 89 is recorded where a patient suffering from tuberculosis was treated by 
gold salts without any ill-effects, but during the -second course the blood picture of 
severe anzemia with marked decrease of the granular white corpuscles (agranulocytosis) 
occurred and the patient died. Fatzer9° also reports two cases. In the first case a 
patient, 65 years old, who was treated with allochrysine for chronic deforming rheuma~ 
tism, died of agranulocytosis with secondary necrotic angina. In the second case a 
60-year-old patient suffering from the same disease developed agranulocytosis after one 
month’s treatment with 3 grammes of solganal. This condition disappeared after treat- 
ment with liver extract, irradiation and nucleotide, but the patient died a month later 
from an abscess of the lung. 


Fatal Dose and Fatal Period.—Not certain. An intramuscular iniection of 0.05 G. of 
sanocrysin proved fatal to a male phthisical patient, 37 years old, after 8 days. A man 
was treated with sanocrysin in April 1934. The first injection of 0.05 G. was followed 
by urticaria of the trunk and arms, so that the doses were decreased to 0.025 G.'and given 
once a week. The last injection which was given on November 2, was followed by a 
papular eruption over the right shoulder and upper arm, as well as by diffuse polyneuritis 
which increased until complete paraplegia was developed. Death occurred on November 
17, with symptoms of asphyxia of bulbar origin. The total quantity of sanocrysin in- 
jected was in all 5.4 G91 

Treatment.—Administer at first 10 ec. of a 10 per cent solution of calcium gluconate 
and then give eggs and other albuminous substances. Sodium thiosulphate may be given 
orally or intravenously, B.A.L. has been recommended as an effective form of treatment 
in poisoning by gold. 

Post-mortem Appearances.—Irritation of the alimentary canal. Capillary heamor- 
rhages in the brain and other organs. Fatty degeneration of the liver. 

Chemical Tests.—1. Hydrogen sulphide produces a black precipitate, soluble in 
ammonium sulphide. 

2. Ammonia yields a reddish-yellow precipitate. 

3. Stannous chloride gives a purple precipitate. 


PLATINUM 


The soluble salts of platinum are poisonous and act as irritant poisons, the chief 
symptoms being burning pain in the mouth, salivation, nausea, vomiting, pain in the 
abdomen, diarrhoea with bloody motions, headache and slight jaundice. Erythema and 
urticarial rashes are often observed. 

A double chloride salt of platinum and potassium is used in photography. Hence 
it is liable to cause poisonous symptoms from its accidental internal use. 

Chemical Tests—Hydrogen sulphide gives a dark brown precipitate, insoluble in 
hydrochloric acid. A concentrated solution of potassium or ammonium salts in presence 
of hydrochloric acid gives a yellow crystalline precipitate of the double chloride. 


NICKEL AND COBALT 


 , Poisoning by the salts of these metals is exceedingly rare. The chief salts that are 
likely to produce poisonous symptoms are carbonyl of nickel and cobalt. Nickel carbonyl, 
Ni(CO)., which is a colourless, mobile, highly refractive liquid, has produced fatal 
symptoms among workmen employed in nickel work. Toxic symptoms are also pro- 


duced by the inhalation of air charred with the vapours of nickel carbonyl, which is 
converted into a gaseous condition at 104°F. 


In 1903, two of the men employed at Mond’s Chemical Works, Clydach, who had 
been exposed to the vapours of nickel carbonyl, died and their deaths were found to be 
due to the inhalation of this substance. Dr. Jones reported that there had been twenty- 
six cases of slight poisoning under his care last summer in chemical workers. Post- 
mortem examination of both the bodies showed that the lungs were cedamatous and 
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intensely congested, and the heart was in a state of degeneration and loaded with fat. 
The other organs including the brain were congested. Dr. Mott further examined the 
brain of one of the deceased and found capillary hemorrhages in its substance and 


chromolytic changes in the nerve cells of the medulla and pons, especially of the cardio- 
respiratory centres.9 


Workmen employed in the cohalt mines of Schneeberg and Joachimsthal often suffer 
from malignant lymphosarcoma of the lungs, known as the Schneeberg lung cancer. This 
condition is probably due to the inhalation of the dust of arsenic and radium present 
in cobalt ores. A case of acute poisoning has, however, occurred from the inhalation of 
cobalt dust free from arsenic. A young man who was working at the breaking of cobalt 
in a narrow, unventilated room was taken ill with stomach pains, eructation and very 
violent vomiting. He suffered from hematuria which lasted for three months.% 


Symptoms.—Nausea, vomiting, headache, giddiness, fever, dyspepsia, convulsions, 
coma and death. 


Post-mortem Appearances.—The stomach and intestines are ecchymosed and 


inflamed. The brain is congested. The lungs are congested and cedematous. The heart 
is flabby and dilated. 


When cobalt is taken internally it is eliminated by the faeces, and when administered 
intravenously, it is excreted in the urine. 


Chemical Tests—1l1. Ammonium chloride, ammonium hydrate and ammonium sul- 
phide yield a black precipitate with nickel and cobalt salts. 


2. Caustic potash, caustic soda or ammonium hydroxide gives a green precipitate 
with a nickel salt, and a blue precipitate with a cobalt salt, soluble in excess. 


3. Cobalt gives a blue borax bead and nickel, a reddish-yellow or grey bead. 


4. An alcoholic solution of dimethylglioxime gives a scarlet precipitate with a solu- 
tion containing a nickel salt and ammonia or ammonium acetate. 


OSMIUM 


Osmium Tetroxide (Osmic Acid), OsO.—This is a crystalline salt, melting at 40°C. 
and boiling at 100°C. It has a caustic, burning taste and a penetrating odour. Its vapours 
are most irritating and poisonous, the chief injurious effects being inflammation of the 
eyes and respiratory passages, and painful eruptions on the skin. 


RADIO-ACTIVE SUBSTANCES 


Thorium, uranium and radium and their salts are known as radioactive substances 
as they are constantly disintegrating spontaneously and emitting radiations, which are 
capable of affecting a photographic plate through a black paper, and also of discharging 
an electroscope. 


When inhaled, ingested or handled, these radioactive substances produce poisonous 
symptoms especially in industrial processes. 


Symptoms.—These are weakness, emaciation, progressive aplastic anemia, necrosis 
of the mandible and other bones, malignant growth of bone and carcinoma of the lungs. 
In some cases general sepsis may result from secondary infection. The breath may show 
radioactivity. 

Treatment.—Treat anzwmia and other complaints. Blood transfusion may be tried. 
Parathyroid extract and a low calcium diet are recommended to increase the rate of 
excretion of the radioactive material from the body. 


As a prophylactic measure rigid personal hygiene must be enforced among workers 
who are exposed to the radioactive substances. A high calcium diet must be given to 
workers to prevent the absorption of the radioactive material into the system. 


Post-mortem Appearances.—All the soft tissues, organs and the bones of the body 
show the presence of the radioactive material. 


Medico-Legal Points.—Poisoning generally occurs among workers employed in the 
extraction of radioactive substances from the ores. It has occurred among young women 
from the slow ingestion of a self-luminous paint, which was applied to the figures on the 
dials of watches and clocks with camel’s hair brushes, which they habitually brought to 
a point with their lips and tongue.9* The self-luminous paint consists of a radioactive 
substance and zine sulphide. 

Poisoning followed by death has also occurred in a man, 52 years old, who drank 
tonic water containing a radioactive substance for about five years.% 
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CHAPTER XXV 
IRRITANT POISONS— (Contd.) 
B.—ORGANIC POISONS 


1. VEGETABLE Porsons 


Vegetable purgatives, when given in large doses, act as irritant poisons, 
and their action is due to an active principle, acrid oil or resin residing in 
them. When applied externally to the skin, they produce inflammation, 
pustular eruptions or vesications, and unhealthy callous sores or ulcers, 
When taken internally, the symptoms of gastro-intestinal irritation are more 
marked, while the nervous and cerebral symptoms are mostly absent. Death 
generally results from exhaustion. 


The post-mortem appearances are the signs of irritation and inflamma- 
tion of the alimentary canal. 


RICINUS COMMUNIS (CASTOR-OIL PLANT, ARANDI) 6 


The castor-oil plant belongs to N.O. Euphorbiaceze. Its seeds contain an 
active principle, ricin, a toxalbumin or phytotoxin, which is a powerful 
irritant poison. A toxalbumin resembles a bacterial toxin in its action, and 
causes agglutination of the red blood corpuscles with some degree of 
hemolysis and cell destruction. 


The oil expressed from the seeds is a pharmacopceial preparation, known 
as Oleum ricini, which is a viscid, nearly colourless or pale yellow liquid 
with a slight odour and a bland, acrid, unpleasant taste. It is soluble in 34 
parts of alcohol (90 per cent). It is largely used in medicine, the dose being 
60 to 240 minims. The residue left after pressure of the oil is highly 
poisonous, as it contains ricin, and should not, therefore, be given to cattle 
in their fodder. 


Symptoms.—Burning pain in the throat; nausea; violent vomiting ; 
thirst ; vertigo; colicky pain in the abdomen; rapid, feeble pulse; cold, 
clammy skin; cramps; prostration: collapse and death. Diarrhoea with 
bloody stools may or may not be present. Consciousness is retained till the 
end in some cases, while stupor or coma is observed in other cases, 


Fatal Dose and Fatal Period.—The lethal dose of ricin for a man weighing 
60 kilogrammes is calculated by Stillmark! to be 6 milligrammes, which is 
generally equal to ten castor-oil seeds, although a single seed? has pro- 
duced alarming symptoms, and two seeds* have caused the death of a man, 
26 years old, in six days. On the other hand, recovery has occurred after a 
handful of the seeds (probably twenty-five to thirty or more) .4 


Treatment —Evacuate by washing out the stomach, administer stimulants 
and hypodermic injections of morphine, and apply warmth externally. 


Post-mortem Appearances.—Congestion, softening and inflammation of 
the mucous membrane of the alimentary canal, with occasional erosions and 
submucous heemorrhages. Fragments of the seeds may be found in the 
stomach and intestines. The blood is usually seen in the serous cavities. 


Detection of the Seeds.—There are two varieties of the seeds, viz. a large 
red seed with brown blotches yielding 40 per cent of oil which is largely 
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used for illumination, and a small grey seed having bright, polished, brown 
spots and yieldng 37 per cent of oil, the better quality of which is used for 
medicinal purposes. 

In his annual report for the year 1937 S. Rajagopal Naidu, Chemical 
Examiner, Madras, mentions that a microscopic examunation of the prismatic 
cells in the outer coats of castor, croton, jequirity and jatropha seeds has been 
found useful in their identification. 


The coats of the seeds are cleared by warming in 5 per cent potassium 
chloride solution in dilute nitric acid over a boiling water-bath till the colour 
is bleached and the tissues are softened. 


The microscopic features of the outer coat of castor seed are as 
follows :— 


(i) Cross-section at the top.——The cells are polygonal in shape, and 
are about 17 micro-millimetres in diameter. The lumen is almost circular. 


(ii) Side view.—The cells are about 250 micro-millimetres long, and 
taper in width towards the bottom, the width at the top being about 17 
micro-millimetres and at the bottom about 8 micro-millimetres. The cells 
show a uniform lumen of about 3 micro-millimetres in diameter. The cell- 
walls show fine transverse striee giving the cells a ribbed appearance. 


Medico-Legal Points.—Accidental cases occur among children from eating 
the seeds in mistake. The seeds have been criminally administered in food. 

A case is recorded in which a khidmatgar (servant), out of spite, gave castor oil in 
some tea to his master and his wife. Both of them were taken ill. Castor oil was 
detected in the vomit.5 

The powder of the seeds causes conjunctivitis when applied to the eye, 
and causes irritation of the nose and throat when inhaled. 


Although non-poisonous, castor oil may act as an irritant poison to 
infants. A newly-born infant died of inflammation of the intestines after the 
administration of castor oil.® 


Ricin acts much more powerfully when injected into the blood than 
when taken by the mouth, as it is destroyed mostly by the digestive ferments. 
When small non-toxic doses are injected subcutaneously for some time, 
immunity is produced, antiricin being formed. 

Ricin is excreted by the intestinal epithelium. 


CROTON TIGLIUM (CROTON, JAMALGOTA OR NAEPALA) % 


This plant belongs to N.O. Euphorbiaceze, and grows all over India. Its 
seeds are very poisonous, and contain crotin, a toxalbumin, similar to ricin, 
but less poisonous and crotonoside, a recently isolated glycoside. The oil 
(croton oil) expressed from the seeds contains a powerful vesicating resin 
composed chiefly of cretonoleic acid, tiglic or methyl crotonic acid, crotonol 
and several volatile and fatty acids. It is brownish-yellow to dark reddish- 
brown in colour, and has a disagreeable odour and an acrid, burning taste. 
It dissolves freely in alcohol, ether, chloroform or olive oil. It is a B.P.C. 
preparation, known as Oleum crotonis (Oleum tiglii), and is given as a 
drastic purgative in } to 1-minim doses. 

When dropped on the skin, croton oil produces burning, redness and 
vesication; the vesicles may later suppurate and cause scarring. When 
swallowed, it acts on the stomach and intestines and produces gastro-intesti- 
nal irritation. 


Symptoms.—Hot burning pain in the mouth and throat extending to the 
abdomen; salivation; vomiting; purging with severe griping pain and 
bloody stools ; vertigo; great prostration; collapse and death. 


5. Sind Chemical Analyser’s Annual Report, 1925, p. 22. 
6. Pharm. Jour., Sep. 25, 1943, Vol. CLI, p. 118. 
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Fatal Dose.—A single seed is said to have produced severe symptoms of 
poisoning, and four seeds have caused death. Three minims of the oil have 
proved fatal to a child, 13 months old. Twenty and thirty minims respec- 
tively have proved fatal to adults, while recovery has followed half-an-ounce 
of the impure oil. 


Fatal Period—Death may occur early in four to six hours or may be 
delayed for three days or even more. 


Treatment.—Wash out the stomach; administer demulcent drinks and 
morphine to allay pain, and spirit of camphor and other stimulants to combat 
collapse. 


Post-mortem Appearances.—The mucous membrane of the stomach and 
intestines is usually found red, inflamed and excoriated at places. The 
spleen is congested. The liver is congested and the kidneys may show 
cloudy swelling and congestion. Occasionally the post-mortem findings are 
negative. 


Tests.—The oil should be extracted from the contents of the stomach or 
other substances by means of ether after they have been slightly acidulated 
with tartaric acid. After 
evaporation of the ether, 
the residue will produce 
irritation or vesication, if 
a drop is rubbed on the 
inside of the arm. 

The following chemi- 
cal test is at times done in 
the Chemical Examiner’s 
Laboratory at Agra:— 

Treat the oil with 
twice its volume of abso- 
lute alcohol; pour the 
clear alcoholic solution. 
into a concentrated solu- 
tion of caustic soda or 
caustic potash (upto 40 
per cent). A brilliant 
brownish-red or reddish 





violet ring according to Fig. 173—A. Castor oil seeds (large variety). 
the age or origin of the B. Castor oil seeds (small variety). 
oil indicates the presence C. Croton seeds, 


of croton oil. 
Bamford * recommends the following chemical test :—~ 


If an acidified alcoholic solution of p-dimethylamino-benzaldehyde is 
added drop by drop to the residue (ether extract), a transient red colour 
may be seen in the cold. On adding one or two more drops of the reagent, a 
transient pale blue colour is noticed. On evaporating to dryness, the residue 


assumes a brownish-purple colour, which changes to pale blue on adding a 
little more of the reagent. 


Detection of the Seeds——Croton seeds are $ inch long, 1/3 inch broad, 
oval or oval-oblong, odourless and about the size of a grain of coffee. They 
are covered with a dark brown or brownish-grey shell, which on scraping 
becomes pack, ean’ xernel is white and oily. One seed weighs about four 

ains. e seeds resemble very much th aller 
seeds, but the latter are bright, polished and mottled. variety of castor oi 


7. Poisons, Their Isolation and Detection, Ed. III, p. 205. 
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The following microscopic features of its outer coat are useful for the 
identification of croton seed :— 


(i) Cross-section at the top.—The prismatic cells of the outer coat of 


the croton seed are polygonal in shape, and are about 17 micro-millimetres 
in diameter. The lumen is slit-like with radiating creases. 


(ii) Side-view—The cells are about 300 micro-millimetres in length, 
and taper in width from 17 micro-millimetres at the top to about 8 micro- 
millimetres at the bottom. The cells show a uniform lumen of 1 micro- 
millimetre in diameter. The cell-walls do not show a ribbed appearance 
owing to the absence of transverse striee. 


Medico-Legal Points.—Poisonous symptoms have been produced by eating 
the seeds or by inhaling their dust. Accidental poisoning has resulted from 
swallowing croton oil by mistake, from its administration as a purgative by 


quacks in too large medicinal doses or from taking internally its preparation 
meant for external use. 


A ease 8 is recorded where several people suffered from great stomach disorder and 
vomiting after eating ice-cream accidentally mixed up with croton oil by mistake at a 
marriage party in Delhi. ‘ 

Rai Sahib G. B. Sahay, Police Surgeon, Patna, reported to me a case in which croton 
seeds were purchased in mistake for Kamal Gatta, and were made into Halwa (sweet- 
meat), which was partaken by thirteen persons including six adults, varying in age from 
35 to 52 years, and seven children, varying in age from 1} to 8 years. Soon afterwards all 
of them suffered from severe vomiting, diarrhcea consisting of watery stools with griping 
pains, cold, clammy sweats, imperceptible pulse, cramps, husky voice, subnormal tempe- 


rature and dilated pupils. Recovery ensued after four to six hours, when everyone had 
a rise of temperature from 99° to 101°F. 


On November 18, 1928, a Hindu male, 45 to 50 years old, was admitted into the King 
George’s Hospital, Lucknow, ‘with a history that about 14 days ago he had been given 
croton oil by a hakim. At the time he was very much emaciated with hollow cheeks and 
sunken eyes, and was passing involuntarily frequent motions, which were watery and 
dark-brown in colour. The pupils were normal, the eyes being injected. The pulse 
was feeble. He died at 3-35 pm. on November 28—twenty-four days after he took croton 
oil. On post-mortem examination the stomach contained one pound of muddy coloured 
liquid with mucus adherent to the mucous membrane. This was inflamed and was 
excoriated at the cardiac end and at the first half of the greater curvature. There were 
small patches of submucous heemorrhages at the cardiac and pyloric ends. The vessels 
of the stomach were engorged with blood. The small intestine was empty, and inflamed 
with extensive hsemorrhages along its wall. The large intestine contained watery 
greenish-yellow feecal matter. It was congested and was marked with deep ulcers along 
its lower part. The spleen was congested and enlarged, and the liver and kidneys were 
congested. Microscopically the stomach showed extensive necrosis of its mucous mem- 
brane, acute congestion and a certain amount of inflammation of the submucous coat. 
There was very marked congestion of the small intestine with necrosis of the superficial 
layer of the mucous membrane. There was marked acute congestion of the large 
intestine, with the mucous membrane and submucous coat filled with acute inflam- 
matory catarrhal cells and with deep ulcers with markedly inflamed margins. There 
were cloudy swelling and intense congestion of the kidneys. 


Croton oil is ingested for suicidal purpose, though rarely. In his annual 


report for the year 1947, the Chemical Examiner, Bengal, mentions a case in 
which a man, 20 years old, committed suicide by swallowing croton oil. 


Croton oil has been taken as an abortifacient and has been administered 
in food with homicidal intent. In his annual report for the year 1923, the 
Chemical Examiner of the United Provinces of Agra and Oudh reports a 
case from Bareilly, where two persons suffered from irritant poisoning after 
taking some gulgulas (a kind of sweetmeat) in which croton oil was detected. 

A case® of ordeal by croton seeds is recorded. A man and his brother were sus- 
pected of having stolen two bales of yarn and Rs. 200 from their co-tenant. The owner 
of the property decided to discover the thief through black magic. He enlisted the 
services of a quack, who held a puja before an idol and distributed black pills, one pill 





8. Leader, June 29, 1924. 
9, Madras Chem, Examiner’s Annual Rep., 1936, p. 9. 
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to each of the assembled villagers. The two suspected brothers also were each given 
a pill. These two were white and quite different from the black pills. One of the brothers 
protested at what appeared to him to be an obviously invidious distinction but the 
quack explained that the whiteness of the pills was due to accidental coating with 
sacred ash. As the explanation was apparently satisfactory, this brother gulped down 
the pill. The other brother who was more cautious ate only a part of the pill and kept the 
other portion. The first victim who swallowed the whole pill developed purging, 
vomited blood and died in 20 to 24 hours. The second victim who had swallowed only 
part of a pill recovered under proper treatment. The Chemical Examiner detected by 
microscopic examination, in the stomach and in the intestines of the deceased, tissue 
similar to that found in the outer covering of croton seeds. The suspected poison and a 
grinding stone also showed under the microscope tissue resembling that found in the 
outer covering of croton seeds. The quack was arrested and sentenced to undergo 
rigorous imprisonment for two years. 

Croton seeds are poisonous to fish and a case is recorded where croton 
oil was used for poisoning fish in a tank in Contai, Midnapur.’? In his 
annual report for the year 1938, the Chemical Examiner of Bengal describes 
a case in which croton seeds were mixed with beef for poisoning a tiger 


belonging to a circus party. A timely warning saved the tiger. 


The root of the plant is used as an abortifacient in Malay Peninsula and 
the fruit is sometimes boiled in water and added to food with homicidal 


intent.14 


Croton oil is sometimes employed by wild tribes to poison their arrows, 
but Windsor found that the arrow poison used by the Abor tribe of the 
North-East Frontier of India was a paste made by pounding the soft parts 
of croton tiglium and not obtained from the seeds.” 


When applied to the skin, croton oil may produce watery and bloody 
stools owing to the excretion of crotonoleic acid into the intestines. 


ABRUS PRECATORIUS (JEQUIRITY, INDIAN LIQUORICE, 
GUMCHI OR RATI) 


This is a beautiful climbing plant, belonging to N.O. Leguminose and 
found all over India. Its seeds are egg-shaped and scarlet in colour, with a 
black spot at one end, and are each about 1/3 inch long and } inch broad, 
having an average weight of 13 grains. They are used by Indian goldsmiths 
for weighing silver and gold. White seeds are also met with. 


The seeds contain an active principle, abrin, a tox-albumin, similar in 
action to ricin extracted from castor oil seeds. In addition to this the seeds !° 
contain poisonous proteins, a fat-splitting enzyme, abrussic acid, haemag- 
glutinin and a quantity of wrease. The shell of the seeds contains a red 
colouring matter. 


Abrin is a tasteless, amorphous solid, having a pale grey colour. It 
dissolves readily in cold water with the exception of a few flocks, and the 
solution, which is of a faintly yellow colour, froths on agitation. It is also 
soluble in glycerin. The root and the stems also contain an active principle, 
glycyrrhizin. Abrin loses its activity when boiled and, therefore, the seeds, 
when cooked, may be used without any harmful effects. The seeds are 
powdered, boiled with milk, and are then used as.a nervine tonic in 1 to 3- 
grain doses. If administered uncooked, they produce vomiting and 
diarrhcea. A decoction of the decorticated seeds, if instilled into the eyes, 


will produce purulent ophthalmia and may cause fatal isoning due to its 
absorption through the conjunctive. y pe ge 


10. Beng. Chem. Exam. Annual Rep., 1916: Ind. . 
11. Gimlette, Med. Pois. and Char. ‘Cures, p. ig, Gat Aug. 1817, 
12. Ind. Med. Gaz., Jan. 1912, p. 11. 


13. Chopra, Indigenous Drugs of India, 1933, p. 263, 
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Symptoms.—In a few hours after an extract of the seeds is injected under 
the skin of an animal, inflammation,'cedema and possibly necrosis surround- 
ing the site of the injection occur. The animal is disinclined to take food, 
and three or four days later it drops down and is unable to move. It then 
gets tetanic convulsions, or becomes cold, drowsy and comatose, and dies in 
twenty-four to forty-eight hours. 


The symptoms are very much like those of snake-poisoning. Hence the 
peasants think that the animal died from the effects of a snake-bite. 


In human poisoning a painful swelling with ecchymosis occurs near the 
seat of injection which becomes painful. The swelling rapidly increases and 
inflammation and necrosis supervene. The patient suffers from faintness, 
vertigo, vomiting, dyspnoea and general prostration with cold, clammy skin, 
and small, frequent, irregular pulse. Convulsions may precede death which 
occurs from cardiac paralysis within three to five days. 


In a case!* of attempted suicide where the powdered seeds of Abrus 
precatorius were taken with groundnut oil, the symptoms were vomiting, 
feeble pulse, cold, clammy skin, and sunken eyes with normal pupils. No 
deep sleep, no tingling of the skin or throat, no convulsions or twitchings or 
no delirium was noticed. 


Fatal Dose.—One-and-a-half to two grains. Half a grain of the powdered 
seeds rubbed up with ten minims of distilled water and injected sub- 
cutaneously into cats killed them in 194 to 40 hours.% 


Doses 15 of about 0.0005 mg. to 0.001 mg. of abrin per kilogramme of 
body weight injected subcutaneously are said to be poisonous. 


Fatal Period.—The average fatal period is 3 to 5 days. The shortest is 
24 hours. ; 


Treatment.—Anti-abrin can be produced by repeated, small and gradually 
increasing doses which can be used curatively in abrus poisoning. It is 
possible for recovery to occur, if the sui is dissected out soon after it is 
inserted. In his annual report for the year 1939, the Chemical Examiner, 
Bengal, mentions a case in which a brownish powder was injected by a 
chamar into the upper part of the jaw of a buffalo, and as a result of this the 
jaw and the mouth of the buffalo became inflamed and swollen accompanied 
with shivering. The mischief was detected early, and the powder was 
dissected out from the site, when the buffalo made an uninterrupted 
recovery. On analysis, the powder was found to contain Abrus precatorius. 


Post-mortem Appearances.—Fragments of a “sui” containing ground-up 
seeds of Abrus precatorius are usually found in the wound, which may some- 
times be so small as not to be easily observed. C&dema is found at the seat 
of injection and patches of ecchymoses like purpura are seen under the skin, 
pleura, pericardium, and peritoneum. The mucous membrane of the stomach 
and intestines is highly congested with numerous heemorrhagic patches on 
its surface as well as in the interior of the organs, such as the lungs, liver 
and spleen. 


Identification of Abrus precatorius seeds.—When examined under the 
microscope, the prismatic cells in the outer coats of the seeds show the 
following characteristic features :— , 


(i) Cross-section at the top—The cells are polygonal in shape, and are 
about 9 micro-millimetres in diameter. The lumen is slit-like with radiat- 
ing creases. 





14. Madras Chemical Examiner’s Annual Report, 1924. 
15. Warden and Waddell, Loc. Cit.; Ind. Med. Gaz., June 1884, pp. 155, 156. 
16. Chopra, Indigenous Drugs of India, 1933, p. 263. 
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(ii) Side-view—The cells are about 160 micro-millimetres long, and 
about 9 micro-millimetres wide without any appreciable tapering. | The cells 
show a uniform lumen varying from about 1 to 3 micro-millimetres in 
diameter. The cell-walls do not show a ribbed appearance owing to the 
absence of fine transverse striee. 


Tests.—Physiological—A watery infusion of abrin or a decoction of the 
seeds, if dropped into the eye, causes purulent ophthalmia. 


A thin emulsion of the bruised seed in distilled water, when injected 
hypodermically into a fowl, produces inflammation and necrosis at the seat 
of injection and kills the bird in about twenty-four to thirty-six hours. 


The following method is used for extracting abrin from the seeds :— 


The kernel left after the removal of the seed envelope is rubbed in a 
mortar with 4 per cent sodium chloride solution in which abrin is soluble. 
It is allowed to settle when the sodium chloride solution of abrin is separated 
out. This process is repeated twice or thrice. The combined extracts are 
filtered, and concentrated in vacuo. They are then acidified with acetic acid 
and saturated with sodium chloride to precipitate the abrin. The precipitate 
is separated and purified by dialysis in a parchment dialyzer for several 
days. Lastly, the residual abrin is dried in vacuo over sulphuric acid, when 
an amorphous powder is obtained. 


Agglutination Test—If one or two drops of abrin solution made by 
dissolving 0.1 g. of the substance in 10 cc. of 4 per cent sodium chloride 
solution are added to 2 cc. of defibrinated blood in a small test-tube, the red 
blood corpuscles agglutinate into a mass resembling sealing wax. 


If a drop of abrin solution mixed with a drop of defibrinated blood is 


placed on a microscopic slide, agglutination of the red blood corpuscles will 
also be visible under the microscope. 


Medico-Legal Points—The seeds of Abrus precatorius are usually 
employed criminally for destroying cattle, and occasionally for homicidal 
purposes. The seeds alone, or mixed with dhatura, opium and onion, are 
worked with a small quantity of spirits into a paste, which is made into 
spikes or “suis”, and then hardened in the sun. These spikes whioh weigh, 
on an average, 15 to 2 grains, are then placed in a wooden handle, and thrust 
with great force into the skin of the animal intended to be killed. For 
homicidal purposes the spike is kept between tw6 fingers, and is pushed into 
the skin while slapping a person. 

The spikes thus prepared are less active than the freshly powdered 
seeds. One spike weighing two grains on being rubbed up with water and 
injected subcutaneously into a chicken does not usually produce a fatal 
result till after the lapse of thirty-six hours; whilst half a grain of the 
freshly powdered seed produces death in about eighteen hours.!? 


Cases of human poisoning by “sui” pricking, though very few, have 
occurred especially in the district of Drug, C.P., and in the districts of 
Bareilly, Pilibhit and Shahajahanpur, U.P. In his annual report for the year 


1908, the Chemical Examiner of the United Provinces mentions the following 


case of human “sui” poisoning, which occurred in the district of Drug :— 
him The deceased was sleeping on a charpoy. Someone came into the room and gave 

im a slap on his right cheek. A wound was found in this position, in which were 
pieces of the foreign substance. More pieces of the foreign body were found on the 
cgarp oy. These pieces were found to be fragments of a “sui” as used in “sui” poisoning 
tw. cattle, and contained ground-up seeds of Abrus precatorius. Death occurred in 
two de ‘ys an thirteen hours after the symptoms of inflammation in the chest, eyes, neck 


17. Warden and Waddell, Loc. Cit.; Ind. Med. Gaz., July 1884, p. 189, 
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The Chemical Examiner of Bengal also describes the following two 
homicidal cases of “sui” poisoning :— 


A Santalin widow had some property and her husband’s younger brother who was 
likely to inherit the property after her death, was not on good terms with her. So she 
had executed a deed adopting her brother’s son. While asleep one night, an unknown 
person came at midnight and gave a chati or slap of bish (poison) on her chest. She 
extricated the thorn-like substance from her chest and kept it. Next morning she went 
+o her brother’s house in another village. On the fifth day after the injury she felt 
serious pain in the chest and a local doctor was called in. She could then speak with 


great difficulty. She died on the seventh day after the injury. Abrus precatorius was 
detected in the thorn-like substance.18 


A Hindu woman was attacked by her nephews one night while sleeping and severely 
handled by them. They then ran away, and she felt a burning sensation over her 


body 
and found some broken pieces of a conical shaped substance stuck near her breast and 
other similar fragments in her bed. The woman did not die. Abrus precatorius was 
detected in the fragments.19 


According to Rai Bahadur Bagchi, Chemical Examiner to the Govern- 
ment of Bengal, malingerers use the powdered seeds of Abrus precatorius to 
produce conjunctivitis. They take a little of the powder on the index finger 
and rub it gently on the inside of the lower eyelid and allow it to remain 


till they count ten. If the powder is kept longer, purulent ophthalmia may 
result. 


When taken internally by women, the seeds of Abrus precatorius 
disturb the uterine function and prevent conception.2® Hence they are 
sometimes made into pills and are sold as birth control pills. 


COLOCYNTH (BITTER APPLE, INDRAYAN) ? 


This is the dried pulp of the fruit of Citrullus Colocynthis (N.O. Cucur- 
bitacese), which grows widely throughout India. The pulp freed from its 
seeds is a pharmacopeeial drug, called Colocynthis (Colocynthidis pulpa), 
and occurs as white, spongy, light fragments, having an intensely bitter taste. 
It is the chief ingredient of Extractum colocynthidis compositum, the dose 
being 2 to 8 grains. Colocynthidis Pulvis (Powdered colocynth) is another 
pharmacopeeial preparation, which enters into the composition of Pilula 
colocynthidis et hyoscyami, the dose being 4 to 8 grains. Both the extract 
and the pill are largely used as purgatives. 


The root and the fruit of the plant contain a glycoside colocynthin, which 
is amorphous or crystalline, bitter in taste and readily soluble in water and 


alcohol. It is a drastic purgative and acts as a powerful irritant to the 
alimentary canal, when taken in large doses. 


Symptoms.—Severe abdominal pain ; vomiting of a yellow colour contain- 
ing mucus but no blood ; frequency of watery, yellow coloured stools, often 
stained with blood; irregular pulse; collapse and occasionally death. 


Fatal Dose and Fatal Period.—The fatal dose is about 15 to 30 grains, but 
recovery has occurred from much larger doses. The fatal period is usually 
within twenty-four hours, but may be delayed longer. 


Treatment.—Empty the stomach, give morphine to allay pain and 
administer demulcents, astringents, and stimulants. 


Post-mortem Appearances.—Redness, inflammation and _ occasionally 


ulceration of the stomach and intestines. The liver and kidneys may be 
inflamed. 





18. Annual Report, 1929, p. 14. 
19. Annual Report, 1930, p. 10. 


20. Kirtikar and Basu, Indian Medicinal Plants; Bombay Chem. Analyser’s Annual 
Rep., 1939, p. 6. 
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Chemical Tests—The alcoholic extract of colocynth imparts a brown 
colour to strong sulphuric acid and a brick-red colour to vanadic sulphuric 
acid (Mandelin’s reagent) . 

Medico-Legal Points.—Colocynth is occasionally taken for the purpose of 
committing suicide or for procuring abortion. 


ERGOT 9% 


This is the sclerotium (compact mycelium or spawn) of the parasitic 
fungus, Claviceps purpurea, attacking the grains of several plants, such as 
rye, oats, wheat, barley and bajra, in wet seasons and in ill-drained soils. 
The ear of the plant is occupied wholly, or in part, by the diseased grains, 
each of which is of a deep purple colour, tapering at both ends, curved and 
1/3 to 14 inches long. These diseased grains collected, dried and powdered 
form the ergot of the shops. 


Ergot is lighter than water and has a peculiar odour and a disagreeable 
taste. It contains three principal alkaloids, ergotoxine, ergotamine and 
ergometrine, together with tyramine, histamine and acetyl choline which are 
formed by the breaking down of the proteins of rye during the growth of the 
fungus.” TT 

Ergometrine, isolated by Dudley and Moir,2! differs from the other 
alkaloids in the fact that it produces its effects much more rapidly, that it is 
less active in producing gangrene when administered for a prolonged period 
and that its use is not followed by nausea, headache and, depression. 


Ergometrine meleate, or ergonovine maleate obtained from ergometrine 
is a pharmacopeeial preparation, known as Ergometrincee maleas. It occurs 
as an odourless, white or faintly yellow, rnicrocrystalline powder, and is 
‘nsoluble in ether and in chloroform, but soluble in 100 parts of alcohol (90 
per cent) and in about 36 parts of water with a blue fluorescence. The dose 
is orally 1/120 to 1/60 grain, intramuscularly 1/240 to 1/120 grain and 
intravenously 1/480 to 1/240 grain. 


Ergot is contained in Extractum ergotee liquidwm, the dose of which is 
10 to 20 minims. When powdered and deprived of its fat, ergot forms Ergota 
preeparata (Prepared ergot), the dose being 24 to 8 grains. Hrgotamine 
tartrate (Ergotamincee tartras) is an official preparation, the dose being 1/60 
to 1/30 grain by mouth and 1/240 to 1/120 grain by subcutaneous injection. 
It occurs as a white, crystalline powder or in colourless crystals, and dissolves 
readily in water. ss ; 


_ Acute Poisoning —Symptoms.—Dryness and irritation of the throat, 
thirst, nausea, vomiting, burning pain in the stomach, colic, slight diarrhoea, 
giddiness, pareesthesia,. numbness, disturbances of vision, weak, rapid pulse, 
dyspnoea, muscular weakness, painful cramps, convulsions, subnormal tem- 
perature, suppression of the urine, delirium, stupor, coma and death. 


Epistaxis, heematemesis, haematuria, uterine hemorrhage followed by 
abortion, and ‘jaundice may sometimes be found. 


as Chronic Poisoning (Ergotism) iis occurs among those who take ergot 
a medicine for “a long, continued period or amon e wh b 
made of rye flour infested with the ergot fungus. & peer © eat bread 


Symptoms.—The symptoms are those of gastro-intestinal catarrh, followed 
by a_ convulsive or gangrenous form. In the convulsive form the patient - 
complains of itching, tingling, sensation of insects creeping over the skin and 
numbness of the hands and feet, which soon spread over the whole body. 
He then gets violent and painful tonic contractions of various muscles, 








- 91. Brit. Med. Jour., March 16, 1935, p. 522. 


ERGOT 519 


especially those of the extremities. Dimness of vision, loss of hearing, 
ataxia, epileptiform convulsions and dementia are the next symptoms from 
which the patient suffers. Death occurs from asphyxia due to spasm and 
weakness of the respiratory muscles. 


In the gangrenous form there is general lassitude with vague pains in 
the limbs, often accompanied by an alternate feeling of cold and heat or a 
sensation of tingling and numbness. Later, the limbs become swollen and 
the skin is covered with red patches and blisters, followed by gangrene due 
to constriction and closure of the blood vessels. The gangrene which is 
usually of the dry type affects the fingers and toes, and may extend upto the 


elbow or knee. Sometimes, gangrene may occur in the nose, ears and even 
internal organs. 


Stewart McKay 22 reports the case of a married woman, aged 30 years, who suffered 
from gangrene of the fingers following the administration of liquid ergot. She purchased 
from a chemist a twelve-ounce bottle containing ergot and finished it in one week 
with. the idea of inducing abortion. But having had no desired effect in three days 
she obtained a second bottle containing the stronger medicine, which she finished in 
seven days. However, before she had finished the mixture she noticed that her arms 


began to ache, her skin was itching and her fingers were swollen, which slowly became 
gangrenous, though she did not abort. 


Drs. Robertson and Ashby 2% describe an outbreak of chronic ergot poisoning among 
the Jewish population of Manchester which used black bread made from rye flour as an 
article of diet. The general symptoms complained of were coldness in the extremities, 
numbness and lack of sensation in the fingers—a sensation like an insect creeping over 
the skin—headaches, depression, twitchings in the limbs, and staggering gait. One of 
the affected had a definite dry gangrene of both hands. From investigations it was found 
that the average Jewish person consumed about half a pound of rye bread per diem, the 
flour of which contained one per cent of ergot. Half a pound of bread contained about 
five to six ounces of flour, the rest being the water which was added before baking. 
Five ounces of flour equal 2285 grains, of which one per cent was ergotised. Each person 
thus consumed 22.85 grains of ergot daily. 


During August 1951, a case of massed food poisoning occurred in the town of Pont- 
Saint-Esprit, where some 230 persons were poisoned by consuming bread or cake made 
from flour contaminated with ergot during one day only. The symptoms appeared after 
a latent period of 48 hours. These were weakness, paresthesize and dizziness, followed 
by difficulty in swallowing and, in about one-third of the cases, diarrhea and vomiting. 
Pallor, low blood pressure, and bradycardia were very common, while hypothermia, 
mydriasis with loss of the pupillary reflexes and insomnia were observed in all the 
cases. On the third day mental excitement was manifest, with alternating phases of 
anxiety and euphoria, followed by severe heartburn, copious acid regurgitation and 
hypersalivation, increased vomiting and attacks of vascular spasm. The parzesthesiz 
inereased until many patients had an intolerable sensation of internal and external fre. 
By the fifth day vomiting and diarrhcea stopped, but the sensation of fire extended from 
the mouth to the anus, acrid sweat was profuse, dehydration marked, and a frequent 
sensation of impending death occurred in severe cases. 


On the eighth day psychical disorders appeared in several cases, and were accom- 
panied by tremor, increased dizziness, staggering gait and a tendency to fall backwards. 
Reflexes were normal. Auditory and visual hallucinations mostly related to movement 
and fire and were terrifying. Sensory delusions were mostly concerned with the sensation 
of burning flames bursting from various parts of the body. Mania was evident in a few. 
cases. Muscular tremor spasms and convulsions were also present. After the fourth 
week many of the symptoms began to clear slowly, but renewed, attacks of hallucinations 
were common, and where the vascular spasm was prolonged, there was danger of 
gangrene. All patients lost weight and all women aborted. Most of the females now 
began to suffer from severe menorrhagia, and a papular pruritic dermatitis of the limbs, 
relieved by antihistaminies was common at this time. Acetylcholine and nicotinic acid 
were effective in spasm. In -children the onset of symptoms was more rapid and the 
incidents brief and violent. The hallucinations of fire were accompanied in infants- by 
characteristic motions of the hands, as if rubbing the fingers—G. Giraud and H. Latour, 
Bulletin de PAcademie Nationale de Medicine, 136, July 8, 1952, pp. 422-436 ; The Medico- 
Leg. Jour. Part IV, 1952, p. 175. ; 


_ Fatal Dose and Fatal Period—These have not been determined. Death 
does not seem to occur from’a single large dose, but from small or medicinal 


i 


22. Brit. Med. Jour., August 18, 1906, p. 365. 
23. Brit. Med. Jour., Feb. 25, 1928, p. 302. 
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doses administered for a long time. Thirty grains have caused death, but 
recovery has followed a dose of 150 grains. Death has occurred in 24 hours 
but may be delayed for several days. 


Treatment.—Give emetics or wash out the stomach with warm water 
containing tannic acid and empty the bowels by purgatives or enemata. 
Keep up the body heat; use stimulants and amyl nitrite for inhalation. In 
chronic poisoning the treatment should be directed to remove the cause. 


Post-mortem Appearances.—Jaundice of the skin and ecchymoses of the 
blood in the abdominal organs. The lungs, kidneys and uterus may be 
hyperemic. 


Chemical Analysis.—Ergot may be separated from an organic mixture, 
suspected bread or flour by treating it with alcohol acidulated with sulphuric 
acid. The extract thus obtained is red in colour, and shows two bands— 
one in the green and the other in the blue—in the spectroscope. If heated 
after adding caustic potash, ergot assumes a lake-red tint, and emits a fishy 
odour, which is due to the evolution of trimethylamine. 


The following colour tests may also be applied for detecting the alkaloids 
of ergot :— 


1. If a small amount of the alkaloidal residue be dissolved in about 1 ce. 
of concentrated sulphuric acid and a trace of ferric chloride solution be 
added, the solution acquires an orange-red colour changing to deep red, 
while the margin appears bluish or greenish-blue. 


2. Toa small amount of the alkaloidal residue dissolved in a few cubic 
centimetres of glacial acetic acid add a trace of ferric chloride solution. If 
this solution is allowed to float cautiously on concentrated sulphuric acid 
contained in a test tube without shaking it, a brilliant violet or intense blue 
colour is formed at the zone of contact. 


3. About 2 grammes of finely powdered ergot are freed from oil with 
10 to 15 ec. of petroleum ether in a small separating funnel closed with a 
plug of cotton wool. An infusion is prepared from 1 gramme of the ergot 
thus treated in 20 grammes of water and 1 drop of hydrochloric acid. Four 
grammes of this corresponding to 0.2 gramme of ergot are filtered off, and 
after the addition of 1 drop of ammonium hydroxide are vigorously shaken 
with 10 cc. of ether. Five cc. of the clear ether are withdrawn and layered 
on about 2 ce. of pure sulphuric acid in a test tube; within a few minutes a 
corn-flower blue zone must form about 0.5 mm. below the interface of the 
two liquids. After standing for one-and-a-half to two hours it becomes wider 
and less distinct, until it gradually fades away. It can best be observed in 
dispersed light by holding the test tube against a window fitted with frosted 
glass. 


Medico-Legal Points.—Ergot is largely used as an abortifacient, Its 


action is more effective on the uterus, which is already contracting. It fails 
in the early pregnancies. 


CAPSICUM ANNUUM AND CAPSICUM FRUTESCENS (CHILLIES, 
RED PEPPER, CAYENNE PEPPER, LALMIRCH) 


These plants belong to N.O. Solanaceze. Capsicum fruits are powdered 
and. are then universally employed in India as a principal condiment in pre- 
paring various chutneys and curries. The chief constituents to which 
capsicum fruits owe their pungency and acridity are capsaicin, capsicin (a 
crystallizable substance), a volatile alkaloid smelling like coniine, a volatile 
oil, a resin and fatty matter. The dried ripe fruit of capsicum minimum is 


24. K. Hering, Ap. Ztg., 48, 91, 1381 ; Jour. State Med., June 1929, p. 369, 
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known as capsicum and is used in medicine as a pungent stomachic and 
carminative in doses of 4 to 2 grains. Capsicum also occurs in the official 


preparations of Tinctura capsici (dose, 5 to 15 minims) and Unguentum 
capsici (chillie paste). 


Symptoms.—In large doses capsicum acts as an irritant poison and causes 
difficulty of swallowing, pain in the stomach and inflammation of the cesopha- 
gus and stomach. Locally applied, it produces irritation of the skin. 


Medico-Legal Points.—Chillies are used in India for the purpose of tor- 
ture, when money or confession of some guilt has to be extorted. They are 
either introduced into the vagina, rectum or urethra, or rubbed on the 
breasts of females. The “ Pindaris” used to torture their victims by cover- 
ing their heads with nose-bags containing chillies. Well-pounded chillies are 
sometimes thrown into the eyes to facilitate robbery. A peon in Calcutta 
cashed a cheque for four thousand rupees, and while he was passing through 
Dalhousie Square a man threw a quantity of well-pounded chillies into his - 
eyes and blinded him for the time being. When the peon was in agony the 
man relieved him of his money and tried to make good his escape, but was 
arrested.?5 


A case7® occurred in Bombay, where five undertrial prisoners were 
being taken in a motor lorry to the Esplanade Police Court under the police 
escort. When the lorry had reached the junction’ of Jackeria Masjid and 
Mohmadali Road, one of the prisoners flicked the cap off the head of one of 
the constables escorting them. The lorry was stopped to enable the con- 
stable to recover his head-gear, when, seizing the opportunity, the other 
prisoners in the lorry flung chilly powder into the eyes of their escorts, blind- 
ing them, and, in the confusion that ensued, the five prisoners jumped out of 
the lorry, dashed across the street and made their escape in a waiting car. 


The fumes arising from burning chillies are very irritating to the eyes 
and upper air-passages, and are used by superstitious people to scare away 
devils and ghosts. 


The seeds which are contained in a capsule, resemble datura seeds. 


SEMECARPUS ANACARDIUM (MARKING-NUT TREE) 


This tree belongs to N.O. Anacardiaceee. Its fruit, called marking nut 
(Bhilawan) , weighs 25 to 55 grains, and has a hard, black rind within which 
is a thick pericarp. The pericarp 
or fleshy pulp of the fruit or 
seed abounds in a brownish, 
oily, acrid. juice, which turns 
black when mixed with lime 
and exposed. to air, and is used 
by dhobis (washermen) as 
“marking ink” for linen and 
cotton clothes. Pillay and Sid- 
diqui?” have isolated the fol- 
lowing constituents from the 
juice of the pericarp :— 

1. A monohydroxyphe nol, 
named semecarpol, which boils 
at 185-90°C. at 2.5 mm. pres- 
sure, congeals below 25°C. to a 
Fig. 174—Marking nuts. fatty mass and forms 0.1 per 

cent of the extract. 








25. Leader, Aug. 27, 1926. 
26. Times of India, July 6, 1950, p. 11; see also Times of India, April 15, 1951. 
27. Jour. Ind. Chem. Soc., 1931, Vol. VIM, p. 517. 
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2. An o-dihydroxy compound, named bhilawanol, which distils con- 
stantly at 225-26°C. at 3 mm. pressure, congeals below 5°C. and forms 46 
per cent of the juice (15 to 17 per cent of the nut). 


3. A tarry, non-volatile corrosive residue forming about 18 per cent 
of the nut. 


4. Fatty oils, tannic acid and other acids. 


The juice is used internally in 1 to 2-minim doses in bland oil or melted 
butter as a remedy for nervous and scrofulous affections and syphilis. Taken 
in larger doses, it produces blisters on the tongue and throat and causes symp- 
toms of severe gastro-intestinal irritation, followed in some cases by collapse 
and death within 12 to 24 hours. Mahomedan writers consider 2 dirhems 
{about 144 grains) of the juice to be a fatal dose. 


The post-mortem appearances are blisters in the mouth and throat, 
Blisters are also seen on the mucous membrane of the stomach, which is 
congested. and inflamed. 


When applied externally, the juice produces irritation and a painful 
blister containing an acrid serum, which produces eczematous eruptions of 
the neighbouring skin, with which it comes into contact. These eruptions 
may develop into deep ulcers and cause sloughing and even death, if the 
juice is applied to the scrotum. They are usually accompanied by consti- 
tutional symptoms, such as fever, reddish-brown and bloody urine and pain 
in passing urine as well as stools. 

During the process of chemical examination of marking-nut juice a little of the liquid 
‘was rubbed on the skin of the dorsum of the left hand of S. R. Nayudu. After an interval 
of two days it produced very severe irritation and blistering. The blisters tended to 
spread along the margin till the whole dorsum of the hand was swollen and blistered. 
There was very intense itching and oozing of serum. The hand took about a fortnight 
‘to heal and the dorsum of the hand was stained black for some weeks at the spot of 
the application of the juice. Some time after the healing of the blisters on the hand, 
Nayudu developed suppurative lymphadenitis of the axilla which required operative 
treatment, and kent him in bed for two months.?8 

Accidental poisoning may result from the administration of the juice by 
Hakims or Vaids. In Bombay, an oily substance was applied by a Hakim to 
the paralysed limbs of a child of 12 years, from the corrosive action of which 
the child died in the G. T. Hospital. The substance proved on analysis to be 
a preparation of marking-nut.*® A Hindu male of Angul took some milk 
boiled with marking-nuts for relief of pain in the chest and had vomiting and 
purging and died after a few hours.®° 


Homicidal poisoning by the internal administration of marking-nut juice, 
though rare, has been recorded. In his letter dated 6th June 1942, the 


Chemical Examiner of Hyderabad, Deccan, reported to the authgr the follow- 
ing two cases :— 


1, A Hindu female of District Warangal gave to her husband a drink 
containing ground marking-nut. The man suffered from symptoms of severe 
gastro-intestinal irritation and died within 12 hours. 


2. A Hindu female of District Raichur administered with her finger 
ground ‘marking-nut to a child, 7 months old. The child started vomiting 
and diarrhcea soon afterwards. There were blisters on the tongue. <A blister 


appeared on the chest which was touched by the woman with her soiled 
fnger. The child died within 24 hours. af : ; 


_ , Criminally, the juice is introduced into the vagina as a punishment for 
infidelity, is applied to the skin to produce a bruise to support a false charge 
28. Madras Chem. Examiner's Annual Rep., 1933, p. 10. 
29. Bombay Chem. Analyser’s Annual Report, 1928, p. 6. 
30. Bengal Chem. Examiner’s Annual Report, 1929, p. 13. | 
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of assault, or is thrown over the body of an enemy out of revenge. Some 
twigs imbued with marking-nut juice were thrown into the bed of a man, 
and when his feet touched them, they produced severe vesication. The juice 
of marking-nut was detected on the twigs! During his wife’s absence a 
man had been carrying on with a woman, but on his wife’s return he stopped 
visiting the woman. The woman was very much annoyed with the wife 
of her lover and as a punishment for alienating his love, she poured some 
juice of marking-nut mixed with oil on the private parts of the wife when 
she was asleep and her husband was not at home, The woman was charged 
with having voluntarily caused grievous hurt by means of a poison under 
section 326, LP.C. 


The bruised nut is sometimes applied locally to the os uteri for inducing 
criminal abortion. It is also instilled into the eyes by malingerers to produce 
ophthalmia. 


Chemical Analysis.—The vesicating principle of marking-nut juice is 
extracted from an organic mixture or stained cloth by the Stas-Otto process 
upto the stage of the evaporation of the alcoholic extract. The alcoholic 
residue is then taken up in hot water acidified with dilute sulphuric acid 
and extracted with petroleum ether. After evaporation of the solvent to 
dryness, the residue is identified by the following tests :— 


1. If a portion of the residue is dissolved in a little alcohol and a few 
drops of an alcoholic solution of caustic potash are added, a bluish-green or 
green colour develops. 


2. If another portion of the residue is dissolved in a little alcohol and 
a few drops of basic lead acetate solution are added, a greenish-black preci- 
pitate is produced. . 


3. When a small portion of the residue is mixed with a drop or two of 
olive oil, and a drop of the mixturé is rubbed on the skin, it produces after 
an interval of about one or two days a painful and irritating blister which 
spreads over the surrounding area. 


It must be remembered that the vesicating action of the active principle 
of marking-nut juice is destroyed by caustic potash. If the petroleum ether 
residue is mixed with cold caustic potash solution, allowed to stand over- 
night, re-acidified with dilute hydrochloric acid and then re-extracted with 
petroleum ether, the residue will not produce a blister, if applied to the skin. 
This property is not found in other vesicating principles. 


4. To find out whether a vesicle on the skin is produced by marking- 
nut juice, remove the epidermis of the vesicle and extract it with absolute 
alcohol, or apply lint soaked in absolute alcohol under gutta percha tissue 
over the vesicle. The alcoholic extract with a few drops of an alcoholic 
solution of caustic potash assumes a bluish-green colour. 


CALOTROPIS GIGANTEA AND PROCERA (MADAR, AKDO) 


Calotropis gigantea has purple flowers, and grows wild in waste lands 
throughout India. Calotropis procera has white flowers and grows generally 
in deserts. Both these plants belong to N.O. Asclepiadaceze, and closely 
resemble each other in chemical and physiological actions. These plants 
yield three active principles, uscharin, calotoxin and calactin according to 
Hesse, Reicheneder and Eysenbach ** and calotropin, calotoxin and uscharin 
according to Chen, Bliss and Robbins.** 





31. Madras Chemical Examiner’s Annual Report, 1924. 
32. Beng. Chem. Exam. Ann. Rep., 1937, p. 11. sO 
33. Annalen, 1938; Ghosh and Bagchi, Organic and Toxicological Chemistry, Ed. IV, 


p. 537. 
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The fresh leaves and stalks of these plants, when crushed, exude a thick, 
acrid, milky juice which, according to Rajagopal Naidu,** has a specific 
gravity of 1.021, is acid in reaction and contains 14.8 per cent of solids. The 
juice forms into a white clot or coagulum leaving a clear, straw~coloured 
serum after it is heated or allowed to stand for some time. The coagulum 
yields a yellowish-brown resin and a snow-white, crystalline substance, 
having the formula Co7H,,O2. The resin is slightly poisonous, about eight 
milligrammes being necessary to kill a frog, weighing about 20 grammes, 
while the white crystalline substance is insoluble in water and is non- 
poisonous, but it is soluble in most of the organic solvents, such as alcohol, 
acetone, ether and petroleum ether, and still more soluble in chloroform and 
carbon tetrachloride. 


The serum contains 3 per cent of solids, and is highly toxic, 0.05 ml. 
being sufficient to kill a frog, weighing about ten grammes, in a few minutes. 
N. Pitchandi 3* of the Department of the Chemical Examiner, Madras, has 
isolated from this serum a white, crystalline substance, named gigantin, 
having the formula Co4H3s0, and melting with decomposition at 323°C. It 
is soluble in alcohol, but sparingly soluble in water and is one of the most 
virulent poisons, being about fifteen to twenty times as poisonous as strych- 
nine. It acts locally as an irritant poison and, after absorption, acts as a 
cerebro-spinal poison. A dose of 0.5 mg. per kilogramme of body weight 
injected peritoneally proves fatal to a dog, the symptoms being retching, 
purging, extreme restlessness and severe respiratory embarrassment with 
anxious expression and prominent eyes. A dose of 0.2 to 0.25 mg. per kilo- 
gramme of body weight injected intravenously kills a dog in sixty minutes. 


When applied to the skin, madar juice acts as a local irritant poison, 
producing redness, inflammation and vesication. It irritates the eyes and 
may cause inflammation involving eye- 
sight when dropped into them. When 
administered internally, it acts as a gastro- 
intestinal irritant and also as a cerebro- 
spinal poison. 

When used in the form of snuff, the 
powdered madar root may cause death. 
In his annual report for the year 1938, the 
Chemical Examiner, Bengal, mentions a 
case in which a man, about 44 years old, 
who had been suffering from chronic pain 
in the lumbar region for about a year, was 
given by a village herbalist powdered 
madar root in mistake for powdered 
indrayan (colocynth) root to be used as 
snuff. After about half-an-hour he deve- 
loped symptoms of poisoning, gradually 
became unconscious, and died soon after- 
wards. The rapid death was probably 


due to the patient’s idiosynerasy to the Fig. 175.—Calotropis Gigantea. 
ug. 





. Symptoms.—When taken internally, madar juice gives rise to an acrid, 
bitter taste and a burning pain in the throat and stomach, These are 


followed by salivation, stomatitis, vomiting, diarrhoea, dilated upils, tetanic 
convulsions, collapse and death. Sometimes, there may be delirium. 





35. Madras Chemical Examiner’s Annual Report, 1 . 18; id. ; 
3; Ibid., 1933, p. 11. s Annual Report, 1936, p. 13; see also Ibid. 1932, p 


36. Jour. and Proc. Inst. Chem., Vol. KX, March 1948, p. 34. 
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Fatal Dose.—Not determined. 


Fatal Period.—This is usually a few hours varying from half an hour to 
eight hours. 


Treatment.—Lavage the stomach cautiously. Administer demulcent 
drinks. Give morphine hypodermically to relieve pain and to prevent con- 
vulsions. Administer diffusible stimulants to combat collapse. 


Post-mortem Appearances.—Signs of irritation in the stomach and 
intestines. In a case from Tonk where madar juice was found in the viscera 
of a baby, three months old, the post-mortem appearances were the signs 
of stomatitis in the mouth; the stomach was perforated in a few places, and 
milk was found on the surface of the intestines.37 In the case of a woman 38 
who died within one hour after madar juice had been swallowed, post- 
mortem examination showed bloody discharges in the nostrils and mouth. 
The stomach was congested and contained about 2 ounces of chime-like fluid. 
The small intestine was congested. The liver, spleen and kidneys were con- 


gested. The trachea was injected. The heart was empty. The brain and 
its membranes were congested. 


Tests——Col. Black, late Chemical Examiner for the Punjab, recommended 
to Mr. Chatterji, late Chemical Examiner for the Central and the United 
Provinces, the following test as successfully employed by him :— 


The material under examination is heated for a sufficiently long time 
with absolute alcohol under a reflux condenser. If now the alcoholic extract 
is allowed to evaporate spontaneously characteristic cauliflower-like masses 
separate out and are readily identified. But Mr. Chatterji has found the 


masses which separate out as “nodular”, and he relies on the following 
tests for the identification of madar juice :— 


1. The suspected material is digested with absolute alcohol for about 
an hour under a reflux condenser. The extract is distilled with the addition 
of a little 50 per cent (by volume) sulphuric acid in the presence of alcohol. 
The distillate has a characteristic fruity odour. This should be compared 
with the odour obtained from madar juice under similar conditions. 


2. Treated with strong hydrochloric acid, the residue from an alcoholic 
extract gives a greenish-blue colour which disappears on keeping or heating. 


With strong sulphuric acid it gives a green colour, changing to brown and 
violet.®9 


In his annual report for the year 1936, the Chemical Examiner, Madras, 
describes the following scheme of examination which is used in his laboratory 
in suspected cases of madar juice poisoning :— 


“The alcoholic extract of the viscus or other suspected material is 
divided into two portions (a) and (b)— 

(A) Portion (a) is saponified with alcoholic potash and extracted with 
petroleum ether. The petroleum ether extract is evaporated to dryness, 
taken up with a little chloroform, treated with a slight excess of a solution 
of digitonin in rectified spirit, evaporated again to dryness and extracted 
wih ordinary ether. This ether solution on evaporation gives a crystalline 
residue in the presence of madar juice. <A little taken on a watch glass 
placed over a porcelain slab and treated with concentrated sulphuric acid 
gives a red colour. Addition of a few drops of chloroform and a few drops 
of acetic anhydride to this red colour changes it to a beautiful purple. 


The alkaline alcoholic solution after extraction with petroleum ether as 
above is evaporated nearly to dryness, taken up with absolute alcohol and 





37. U.P. Chemical Examiner’s Annual Report, 1922, p. 3. 
38. Beng. Chem. Examiner’s Ann. Rep., 1936, p. 12. 
39. Chatterji, The Analyst, Nov. 1930. 
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filtered. The filtrate on treatment with dry hydrochloric acid in excess and 
keeping for some time, shows on dilution with warm water a characteristic 
pleasant ester odour in the presence of madar juice. 


(B) The other portion (b) is evaporated to dryness, taken up with 
water acidulated with acetic acid, filtered, treated with excess of lead acetate 
and again filtered. The filtrate is treated with excess of hydrogen sulphide, 
filtered free from lead and evaporated to dryness over a water bath. The 
residue is extracted with absolute alcohol and the alcoholic solution evapor- 
ated to dryness. A little of this extract, on injection into a frog produces, in 
the presence of madar juice, convulsions ending in paralysis, death and 
bloating ”’. 


Medico-Legal Points.—The flowers, leaves, root-bark and milky juice of 
madar plants are used in Indian medicine. The flowers are digestive, 
stomachic and tonic in action. The leaves are alterative and are used exter- 
nally as a poultice over the abdomen in colic. The powdered root-bark in 3 
to 10-grain doses is used as an alterative and in 30 to 60-grain doses as an 
emetic in place of ipecacuanha. The tincture prepared from it is used in 
dysentery. The milky juice is used as a vesicant, as a depilatory and as a 
remedy for chronic skin affections. 


Madar juice is used by tanners for removing hair from skins. It also 
imparts a yellow colour to the skin and destroys the offensive odour of the 
fresh leather. 


‘Madar juice is often used for procuring criminal abortion. It is either 
administered by the mouth or introduced into the uterus on an “ abortion 
stick”. It is occasionally mixed with lead oxide. A case*? is described 
where death occurred from the internal administration of madar juice with 
intent to procure criminal abortion. The juice was detected in the viscera. 
A case *! is reported where two pieces of sticks with some brownish sticky 
substance adhering at their ends were removed from the uterus of a female, 
32 years old, alleged to have died as a result of criminal abortion. The 
sticks were found to be of madar. A case * is also recorded where a woman 
introduced into her uterus pieces of cloth smeared with madar juice with a 
view to procuring abortion in the sixth.or seventh month of pregnancy. As 
she could not bear the pain caused by the insertion, she committed suicide 
by falling into a well. In his annual report for the year 1947, the Chemical 
Examiner, Bengal, cites a case, where a woman, 35 years old, died after 
trying to procure abortion by introducing madar juice and arsenic into her 
vagina. On post-mortem examination the vaginal portion of the cervix and 
fornices were ulcerated with signs of inflammation. 


Madar juice is occasionally used for purposes of suicide, infanticide and 
homicide. A case of infanticide is reported from Etawah in which madar 
juice was found in the organs of a new-born female child? In his annual 
report for the year 1938, the Chemical Examiner, Madras, cites a case in 
which a woman administered madar juice to her male child, two years old, 
who vomited and died a few hours later. In the district of Manbhum a 
young woman was killed by the administration of madar juice and her body 
was hanged with a rope loosely tied round her neck. At the autopsy’a faint 
ligature mark round the neck was found to be post-mortem, but, on the 
other hand, there were patches of inflammation in the mucous membrane of 


seen errant 
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the stomach. The viscera, on analysis, showed the presence of madar 
juice.*4 

Accidental poisoning may sometimes occur from an overdose of a medicinal pre- 
paration of madar administered by quacks. In his annual report for the year 1946, 
the Chemical Examiner of the United and the Central Provinces describes the case of a 
boy, aged 15 years, who had been suffering from fever and an enlarged spleen for about 
two years. He was given some medicine by a quack of Allahabad, and two hours later 
he began to vomit and died. The medicine was found to contain madar. In his annual 
report for the year 1949, the Chemical Examiner, Bengal, also cites a case, in which a 
man, who posed himself to be a medical man, prepared two doses of some medicine. He 
took one of the doses and administered the other dose to another man. Soon afterwards 


both of them started vomiting and died after about 12 hours. Madar was detected in 
the viscera of both the deceased. 


Smeared on a rag, madar juice is sometimes used as a cattle poison. It 
is either given with fodder or introduced into the rectum of the animal 
intended to be killed. A case occurred at Ghazipur where a she-goat after 
return from grazing died with symptoms of pain and convulsions. A cloth 
ball found in the rectum of the animal and the viscera removed from the 
body revealed the presence of madar juice.*® 


The root, especially of Calotropis procera, is a powerful poison to cobras 
and other poisonous snakes, which cannot stand even its smell. Hence it is 
always carried by the snake charmers of Bengal to control the newly caught 
and unruly cobras. 


Both the plants are used in Africa for poisoning darts and arrows. 


PLUMBAGO ROSEA (LAL CHITRA) AND PLUMBAGO o 
ZEYLANICA (CHITRA) 


The roots of these plants, which belong to N.O. Plumbaginacez, contain, 
as an active principle, plumbagin, a crystalline glycoside, which exists as fine 
glistening needles of a golden yellow colour. It is almost insoluble in cold 
water, moderately soluble in hot water, and freely soluble in ether, chloro- 
form, alcohol, benzene, acetone, etc. Externally, plumbagin ** is a powerful 
irritant and has a well-marked germicidal action on bacteria and unicellular 
organisms. In small doses it acts as a sudorific and stimulates the contrac- 
tion of the muscular tissue of the heart, intestine and uterus. In large doses 
it causes death from respiratory failure. The minimum lethal dose for a 
frog and for a mouse has been found to be 0.5 mg. and 0.1 mg. per gramme 


of body weight respectively and for a rabbit 10 mg. per kilogramme of body 
weight.* 


Symptoms.—When applied externally, the roots produce painful irritation 
and blisters; while administered internally they act as narcotico-irritant 
poisons, producing pain in the stomach, thirst, vomiting and diarrhcea. 


Chemical Analysis—The root of Plumbago zeylanica is from 4 to 2 or 
more inches thick. The dried bark is of a reddish-brown colour externally 
and brown and striated internally. The root of Plumbago rosea is similar 
in structure, but much smaller. 


The following tests are employed for the detection of plumbagin in an 
organic mixture :— 


1. Digest the mixture with alcohol and filter. 
2. Evaporate the tincture to dryness. 





44. Bengal Chem. Examiner’s Annual Rept., 1936, p. 12. 

45. U.P. Chem. Examiner’s Annual Report, 1929; see also Bengal Chem. Examiner’s 
Annual Rept., 1938, p. 14. ; - 

46. Bhatia and Lal, Ind. Jour. of Med. Research, Jan. 1933, p. 777. 


1994, Keien Ko, Japanese Jour. Med. Sciences, 1931; Chopra, Indigenous Drugs of India, 
3, p. 365. 
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3. Digest the residue with a small quantity of water rendered slightly 
alkaline with caustic potash solution. 


4, Filter the solution obtained, acidulate with hydrochloric acid and 
shake with ether in a separating funnel. 


o. separate the ether. (Plumbagin passes into the ether.) 
6. Evaporate the ethereal extract. 


7. Dissolve the residue (containing plumbagin) in caustic potash 
solution, when a bright crimson liquid is formed. On adding hydrochloric 
acid to this the colour changes to yellow, and on standing for some time the 
liquid deposits yellow flocculi of plumbagin, which may be separated by 
shaking the acid liquid with ether. An alcoholic solution of plumbagin gives 
a crimson precipitate with a solution of basic lead acetate. 


Medico-Legal Points.—The crushed roots are largely used for procuring 
criminal abortion. They are either taken internally, or, in the form of 4 
paste, are applied to the os 
uteri, or painted on the “ abor- 
tion sticks”. Deaths have en- 
sued from this use. 


‘A woman *® was given a 
quack medicine containing 
plumbago root by her para- 
mour to cause miscarriage. 
She died after having suffered 
from severe gastro-intestinal 
irritation with vomiting and 
purging for ten days. At the 
post-mortem examina- 
tion severe congestions of the 
lungs, heart, liver, kidneys and 
the genital canal were found 
with the expulsion of the 
foetus from the gravid uterus. 


Plumbago roots are rarely used with homicidal intent. Chevers 4? men- 
tions a case in which a woman mixed a small quantity of the powdered 
root (Lal Chitra) with milk and gave it to her husband. After two hours 
vomiting and purging occurred and in a short time the man died. On post- 
mortem examination the surface of the stomach was corrugated and covered 
with small inflamed patches, and the mucous membrane of the intestine 


was injected. Plumbagin was detected in the stomach contents, the vomited 
matter and the remnants of the food. 


When applied to the skin in the form of a paste, the root of plumbago 
rosea or zeylanica produces a reddish-brown mark, which simulates a bruise. 


_ Walsh 5° records a case where one Jitan Ali Mir of Murshidabad reported to the 
police on ‘the morning of August 22nd, 1898, that some eighteen or nineteen men armed 
with lathies, torches, lanterns, etc., had entered his house on the previous night, and 
carried away his valuables after having beaten and branded him with torches. Upon 
examination twenty-seven trifling injuries were found on several parts of his body which 





Fig. 176—Plumbago Zeylanica. 


caused by the application of plumbago rosea to the skin. Of th 
showed a slight abrasion due to destruction of the cuticle. The sta 


48. Beng. Chem. Exam. Annual R rt, 19 . 
49. Med. Juris. p. 252. al Report, 1933, p. 13, see also Rept, 1988, p. 14. 


50. Ind. Med. Gaz., Jan. 1900, p. 8: see also Beng. Chem, Exam. Ann. Rep., 1939, p. 18, 
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VERATRUM 


There are three species of veratrum belonging to N.O. Melanthaces. These are 
Veratrum album (white hellebore), Veratrum viride (green hellebore) and Veratrum 
officinale (sabadilla). Several alkaloids have been obtained from these plants, the chief 
of which are veratrine, jervine, pseudo-jervine and cevadine. From among these, vera- 
tring is a non-official preparation, having the dose of 1/64 to 1/16 grain to be given in 
pill form. 


Veratrine.—Veratrine is a white, amorphous, inodorous powder, having an acrid, 
bitter taste, feebly soluble in water, but readily soluble in acids, alcohol and ether. Pure 
veratrine is crystalline in character. It resembles aconitine in its action. 


Symptoms.—A tingling sensation followed by numbness in the mouth, tongue, throat, 
and cesophagus and gradually spreading to other parts of the body ; salivation ; sneezing 
and running of the nose and eyes; nausea; persistent vomiting ; diarrhcea accompanied 


by abdominal colicky pain and tenesmus; itching of the skin, which becomes reddened 


and is covered with perspiration; dilated pupils; giddiness; feeble pulse; slow and 


gasping respirations ; muscular spasms; convulsions; collapse; death from respiratory 
failure. 


Fatal Dose.—Uncertain. Three grains of veratrine have produced poisonous symp- 
toms. Eighteen grains of powdered white hellebore have caused death, while half-an- 
ounce of the powder taken by mistake for cream of tartar has been recovered from. 


Fatal Period—Uncertain. Death occurred in the case of an old peasant in 75 
minutes, after he had taken hellebore by mistake for liquorice powder.5! Death has also 
occurred in 2 and 4 hours, but it may be delayed for several weeks. 


Treatment.—Administer emetics or wash out the stomach thoroughly with warm 
water. Tannic acid or vegetable astringents will precipitate the alkaloid. Give spirit 
ammonia aromatic and other stimulants, such as digitalis and strychnine. Keep the 


patient flat on the back, and start artificial respiration, if necessary. Morphine may be 
given to check pain and diarrhoea. 


Post-mortem Appearances.—These are not characteristic. The marks of acute in- 


flammation may be found in the alimentary canal, and hyperemia of the brain and its 
membranes may sometimes be present. 


Tests.—Strong sulphuric acid gives a play of colours, viz. yellow, orange and lastly 


red. On heating, the colour becomes red at once or the red colour is developed on adding 
bromine water. 


Concentrated hydrochloric acid has no action in the cold, but on boiling the solution 
for a minute or two, it acquires a permanent bright red colour. 


Weppen’s Reaction.—One part of veratrine rubbed with six parts of cane sugar is 
moistened with a few drops of concentrated sulphuric acid. The colour developed is first 
yellow, dark green, then blue and lastly dirty violet. 


Medico-Legal Points——All parts of the varatrum plants are poisonous, but the chief 
source of poison is their root. It has been taken with a view to causing abortion. 


Poisonous symptoms have been produced by the subcutaneous injection of veratrine 
as also by the application of veratrine ointment. 


COLCHICUM AUTUMNALE (COLCHICUM, MEADOW SAFFRON) 


This plant belongs to N.O. Liliaceze. All parts of the plant are poisonous, and are 
fatal to human beings as well as to cattle. The plant contains two active alkaloids, 
colchicine and colchiceine. These appear to exert a similar pharmacological action, but 
the former is more poisonous than the latter. The corm (Colchici cormus) and the seed 
(colchici semen) are official in the British Pharmacopceia. From the former are prepared 
an Official preparation, Extractum colchici siccum, with the dose of 1/6 to 4 grain and 
a non-official preparation, Vinum eolchici, with the dose of 10 to 30 minims ; from the 
latter are prepared official preparations, Extractum colchici liquidum, with the dose of 
2 to 5 minims and Tinctura colchici, with the dose of 5 to 15 minims. 


Colchicine is usually an amorphous, yellowish, bitter powder, but may be obtained 
in a yellow, crystalline form. It is soluble in water and alcohol. The dose of colchicine 
is 1/120 grain to 1/60 grain. 


Colchiceine occurs as lustrous white needles. It is slightly soluble in water, more 
readily in hot water, and dissolves easily in alcohol, chloroform and amyl alcohol, but is 
almost insoluble in ether and benzene, 

. Symptoms.—The symptoms usually supervene from one to three hours after swallow- 
ing a poisonous dose. There is burning -pain inthe mouth, throat, cesophagus and 
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stomach. The mouth and throat are also dry and consequently swallowing is difficult. 
Intense thirst, nausea, vomiting and diarrhceea. The motions resemble very much choleraic 
stools except that they contain blood and shreds of mucous membrane, and that they 
are accompanied by tenesmus. A sensation of oppression is felt in the preaecordial region 
with a feeling of vertigo. The patient is greatly prostrated and collapsed. The skin is 
cold; the face is pale or cyanosed. The pulse is small, irregular and imperceptible, and 
the respirations are slow and laboured. Towards death the pupils are dilated, twitchings 
of the muscles, soasms or convulsions occur, and the urine becomes scanty and contains 
blood and albumin ; it is sometimes suppressed. The mind remains clear till death, which 
occurs from respiratory paralysis. In rare cases stupor may supervene before death. 


Fatal Dose.—Uncertain. One grain of colchicine may be considered to be a fatal 
dose. One-twentieth grain of colchicine injected hypodermically has caused death. 


Fatal Period.—Death has occurred in seven hours. It usually takes place within 
thirty hours, but may be delayed for four and even ten days. Sydney Smith 52 mentions 
the ease of two children who ate colchicum bulbs. One of them died in a few minutes 
and the other died in forty hours. 


Treatment—Wash out the stomach with water containing tannic acid or tannin, 
which is a chemical antidote. Give mucilaginous drinks and hypodermic injections of 
morphine to allay pain and irritation. Administer normal saline and glucose intravenously 
and strychnine and atropine hypodermically to combat collapse. Apply warmth and fric- 
tion to the body. Resort to artificial respiration, if necessary. 


Post-mortem Appearances.—Inflammation of the mucous membrane of the stomach 
and intestines is usually found. The kidneys may be markedly congested and inflamed. 


Chronic Poisoning.—When given in medicinal doses for a prolonged period, colehicum 
may produce chronic poisoning, the chief symptoms being furred tongue, disagreeable 
taste, thirst, loss of appetite, pain in the stomach, and diarrhoea with flatulence. 


Chemical Analysis.—The alkaloid is extracted by the Stas-Otio process from the 
acid solution of chloroform. ' 


Tests—1. Pure concentrated nitric acid added to colchicine produces a dirty violet 
colour, which changes to brownish-red and then yellow. The yellow colour changes to 
orange-yellow or orange-red on adding strong caustic soda or potash solution. 


2. Concentrated sulphuric acid forms with colchicine a bright yellow solution which, 
on adding a drop of strong nitric acid, changes to green, blue, violet and lastly pale 
yellow. An orange-red colour is produced, if a strong solution of caustic soda or potash 
be added. 


3. Strong hydrochloric acid dissolves colchicine with a bright yellow colour. The 
colour becomes greenish-black, if the solution be boiled with a few drops of ferric 
chloride solution, and chloroform agitated with this is coloured garnet-red or brown. 


Medico-Legal Points—Colchicum and its preparations are used as remedies for gout. 
Hence accidental cases of poisoning sometimes occur from an overdose of their prepara- 
tions. Poisonous cases have also been produced by the administration of Blair’s gout 
pills and other proprietary remedies containing colchicum. 


Accidental cases of poisoning have also occurred from taking colchicum leaves in 
mistake for salad or from drinking milk of goats fed on the leaves. 


A woman 53 prepared a bitter alcoholic drink from herbs which contained 0.012 to 
0.06 per cent calchicine and gave it to her husband. He was taken ill with alarming 
general weakness, colic and diarrhoea. It took him three weeks to recover. 


A few cases of homicidal poisoning have occurred. In September 1863, Catherine 
Wilson was convicted of the murder of a Mrs. Soames by administering colchicum. From 


the evidence at the trial it appeared that the accused had similarly destroyed three 
other persons. 


DELPHINIUM STAPHISAGRIA (STAVESACRE) 


This is a plant belonging to N.O. Ranunculacez. Its seeds (staphisagrise sernina) are 
non-official, and are used in the form of an ointment for destroying pediculi. The seeds 
are irregularly triangular or obscurely quadrangular, dark brown when fresh and greyish 
brown on keeping, and have a nauseous, bitter, acrid taste. They act both as an irritant 
and as a depressant poison. The seeds contain alkaloids, the chief of which are delphi- 
nine, allied to aconitine, and staphisagrine, ‘similar in action to curare, 


Poisoning by stavesacre seeds is rare. The symptoms are burning pain in the throat, 
gullet and stomach, intense thirst, vomiting, diarrheea, dilated pupils, slow, feeble pulse, 
difficult and laborious breathing, collapse and death from respiratory failure. 


52. Forensic Med., Ed, IX, p. 549. 


_53._ Compilation of Cases of Poisoning by H. Fuehrer, F. Hesse and F. Starkenstein 
Vol. I, Nos. 11 and 12; Vol. Il, No. 1,'1930 to 1931; Ars. Medici, Jan. 1932, p. 13. 
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_ Poisoning may occur either from ingestion of the seeds or from absorption of an 
ointment containing seeds applied to the broken or abraded skin. Inhalation of the 
powder may cause irritation of the nose and eyes. 


HELLEBORUS NIGER (BLACK HELLEBORE OR CHRISTMAS ROSE, KALI KATUKD) 


This plant belongs to N.O. Ranunculaceze. All its parts are poisonous. The root 
is employed as a hydragogue, cathartic, emmenagogue and anthelmintic. It is given in 
five to ten-grain doses, but in larger doses it acts as an irritant-narcotic poison. The 
active principles are two glucosides, helleborin, and helleborein. 


Helleborin is a narcotic poison, acting on the brain. Helleborein resembles digitalis 
and acts as a cardiac poison in large doses. It is also a drastic purgative. 


Symptoms.—These are vomiting, pain in the abdomen, diarrhcea, profuse perspiration, 
convulsions, insensibility and death. 


Fatal Dose and Fatal Period.—Nearly 31 grains of an aqueous extract of the root 


have proved fatal to a man, 50 years old, within 8 hours. A decoction of the root has 
caused death in less than 2 hours. 


Treatment.—Evacuate the stomach, administer stimulants and give morphine to allay 
pain and check diarrhea. ; 


Post-mortem Appearances.—Not characteristic. Inflammation of the mucous mem- 
brane of the stomach. 


CYTISUS LABURNUM (LABURNUM) 


This belongs to N.O. Leguminose. It grows wild in gardens, shrubberies and woods 
in England. All parts of the plant, viz. the wood, bark, flowers, pods and seeds, produce 
toxic effects, when taken internally. The plant has a most nauseous and disagreeable 
odour and taste. The active principle is an alkaloid, cytisine, which is the chief ingredient 
contained in Australian or Persian insect powder. 


Symptoms.—Pain in the stomach, thirst, nausea, vomiting, purging, giddiness, 
collapse, drowsiness and coma. Occasionally convulsions and delirium have preceded 
death. The pupils are usually dilated, but may be found contracted. Death results from 
paralysis of the respiratory and vaso-motor centres. 


Fatal Dose.—Not known. Three or four seeds are enough to produce toxic symptoms. 


Fatal Period.—Death has occurred from one to thirty hours. In one case it took 
place on the seventh day. 


Treatment.—Give emetics or wash out the stomach with medicinal charcoal sus- 
pended in warm water. Administer stimulants, give large quantities of fluids and lavage 
the colon. Resort to artificial respiration, if necessary. 


Post-mortem Appearances.—Not characteristic. The brain and its membranes may 
be congested. The stomach and intestines may be inflamed. 


Tests.—1l. Strong sulphuric acid dissolves cytisine without effecting any change of 
colour but on heating, the solution acquires a yellow colour. 


2. A mixture of sulphuric and nitrie acids produces a yellow colour. 


3. Ferric chloride solution gives a blood-red colour, which disappears on adding 
hydrogen peroxide. On further heating, it assumes a blue colour. 


Medico-Legal Points.—Accidental cases of poisoning have occurred among children 
owing to their having eaten the bark in.mistake for liquorice, as well as the seeds which 
are sweet in taste. ; 

Cytisine is eliminated largely in the urine, and to some extent in the feeces, as well 
as in the saliva. 


TAXUS BACCATA (YEW) 


This is a large, evergreen tree of temperate Himalayas and belongs to N.O. Coniferee. 
The poisonous symptoms’ are, due to an.alkaloid, taxine, contained in the leaves and seeds 
of its berries. Taxine is an amorphous powder, hardly soluble in water, but dissolves 
in alcohol, ether and chloroform. The medicinal dose is 1/100 to 1/60 grain. The leaves 
are sold as birmi and talispatra in Indian towns. - 

Symptoms.—Giddiness, dilated pupils; vomiting, purging, pain in the abdomen, small, 
irregular pulse, slow, laboured breathing, muscular weakness, collapse, convulsions, in~ 
sensibility, delirium or coma. Death may occur from cardiac and respiratory failure. 


Fatal Dose.—Unknown. One teaspoonful of the leaves, and four berries have res- 
pectively caused death. . 


Fatal Period.—Death occurs within four or eight hour's, but may be delayed for 
several days. . . 
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Treatment.—_Empty the stomach, keep the body warm, and use stimulants and 
artificial respiration, if necessary. 


Post-mortem Appearances.—Inflammation of the mucous membrane of the stomach 
which may contain fragments of the seeds or leaves of the plant. 


Chemical Tests—Strong sulphuric acid produces a reddish-violet colour, which 
disappears on the addition of water. A drop of nitric acid added to sulphuric acid 
solution changes the colour to rose-red. Molybdic sulphuric acid produces a deep violet 
colour. An alcoholic solution of hydrochloric acid gives a green colour.5+ 


Medico-Legal Points.—Cases of poisoning occur accidentally among children or even 
among grown-up persons on account of their eating in mistake the leaves or fruits of the 
plant, and among women, who use an infusion of the leaves as an abortifacient owing 
to its emmenagogic properties. 


The leaves and berries are also poisonous to cattle and cause death in a few hours 
without producing vomiting and purging in some cases. 


JUNIPERUS SABINA (SAVIN) 


This shrub belongs to N.O. Coniferze, and yields a round purple fruit about the size 
of a currant. It has a peculiar strong odour, and an acrid taste. Its leaves and tops 
contain, as an active principle, an essential oil, oil of savin, which acts as a vesicant, when 
applied externally, and acts as an irritant, when administered by the mouth. The oil and 
infusion of the leaves have been often used as abortifacients, but they have no direct 
ecbolic action on the uterus. They cause abortion by producing congestion of the pelvic 
organs due to their irritating action, and consequently the death of the woman. Some- 
times abortion may not occur and yet the woman may die from poisonous effects. 


Symptoms.—A burning sensation in the throat, gullet and stomach; colicky pain 
in the abdomen; vomiting, purging, though rarely ; hematuria; strangury; laboured and 


stertorous respiration; unconsciousness; collapse; coma and death. Salivation occurs 
occasionally. bof et |; 


Fatal Dose.—The medicinal dose of oil of savin is 1 to 4 minims and that of the 
leaves is 5 to 10 grains, the maximum single dose being 74 grains and the maximum 


being 15 grains during twenty-four hours,55 but the fatal dose of the oil or the leaves is 
not known. 


Fatal Period.—Death may ensue in a few hours or may be delayed for some days. 


Treatment.—Eliminate the stomach contents; give heart stimulants, or administer 
chloral hydrate or morphine, when necessary. 


Post-mortem Appearances.—Acute inflammation of the cesophagus, stomach, intestines 
and kidneys. There may sometimes be patches of extravasation in the gastric mucous 
membrane and fragments of the leaves in the stomach contents. 


Chemical Analysis——Oil of savin may be isolated from organic matter by subjecting 
it to steam distillation, and extracting the distillate with ether. The ether is then evapo- 
rated, leaving the oil for examination. 


Tests.—Oil of savin is colourless or pale yellow, and has a peculiar terebinthinate 
odour. It gives an intense blood-red colour on the addition of strong sulphuric acid, 
and explodes on the addition of fuming nitric acid, leaving a reddish~orange liquid. 


GAMBOGE (REVENCHINO SHERO) 


This is a yellow gum-resin obtained from Garcinia morella and Garcinia hanburii 
belonging to N.O. Guttifereze. It is not an official drug of the British Pharmacopeeia, but 
it is used as a drastic purgative, the dose being 4 2 grains. It is largely used by 
quacks, and forms one of the chief ingredients of several quack vegetable pills, which 
often produce the symptoms of irritant poisoning. It has occasionally proved fatal, when 
used as a purgative or as an abortifacient, 


Symptoms.—Severe vomiting and purging, the dejected matter being of a deep yellow 
colour ; abdominal pain and tenesmus; great weakness; collapse and death. 


Fatal Dose.—One drachm of gamboge has proved fatal, but recove l 
dose of about three drachms. » e ry has followed a 


Treatment.—Wash out the stomach, and administer demulcent drinks and opiates. 
Combat collapse by giving cardiac and respiratory stimulants. 


Post-mortem Appearances.—Signs of irritation of the alimentary tract and i 
of the liver, spleen and kidneys. ary tract and congestion 
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34. Bamford, Poisons, their Isolation and Identification, Ed. II, p. 176. 
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JALAP 


This is a powder prepared from the dried tubercles of Ipomcea purga or Exogonium 
purga belonging to N.O. Convolvulacex, and is used as a hydragogue purgative in 5 to 20- 
grain doses. It is also contained in a non-official preparation of Pulvzs jalapce compositus 
(dose, 10 to 60 grains). The purgative properties are due to a resin and two anhydride 
glucosides, jalapin, which is also called convolvulin and jalapurgin. In larger doses it 


acts as an irritant poison. It is sometimes used as an abortifacient, and produces toxie 
effects. 


SCAMMONY 


This is a gum-resin which is known as ipomeea resin, and is obtained from the root 
of Convolvulus scammonia belonging to N.O. Convolvulacese. It is easily pulverized, 
and forms into an emulsion when mixed with emulsin. The resin is used as a drastic 
purgative in $ to 3-grain doses. In large doses it acts as a strong gastro-intestinal irri- 
tant, and may cause death, if administered to weak, debilitated persons. 


KALADANA SEEDS (PHARBITIS SEEDS) 


These are the seeds of Ipomcea hederacea cultivated in several places of India, and 
belonging to N.O. Convolvulaceze. Their active principle is a pale yellowish resin, phar- 


bitisin, corresponding in chemical action to jalapin, to which its irritant properties are 
chiefly due. 


The seeds are in the form of a segment of a sphere, about 5 mm. long or smaller, and 
nearly black except at the hilum where they are brown and hairy. The resin occurs in 
brownish opaque fragments, being translucent at the edges. The seeds and the resin 
are used as pharmacopceial drugs in India, having the doses of 30 to 45 grains and 2 to 8 
grains respectively. In large doses they produce symptoms of irritant poisoning. 


The seeds are also contained in Pulvis kaladance compositus (dose 60 to 90 grains). 


IPOMOEA TURPETHUM (NISHOTAR, PITHORI) 


This plant belongs to N.O. Convolvulaces, and is called an Indian jalap or white 
turpeth. Both the root and the bark are used as cathartic and laxative. The root con- 
tains 5 to 10 per cent of a resin, named turpethin. The non-official. dose of the root is 
5 to 20 grains, but it can be given from 4 to 14 drachms. Larger doses produce irritant 


symptoms. Another variety, known as black turpeth, is more drastic in its action and 
is, therefore, not used in medicine. 


CUSCUTA REFLEXA (AKASBEL) 


This is a parasitic, climbing plant, growing wild on certain hedges, and belonging to 
N.O. Convolvulaceze. Its decoction is used as an abortifacient by “Dais” (untrained 
midwives), chiefly in the Punjab. It is said that a decoction of 180 grains of the plant 
produces abortion, though at the same time it causes nausea, vomiting and depression. 


EUPHORBIUM 


This is an acrid, milky juice exuded from the stems of various euphorbious plants 
belonging to N.O. Euphorbiacezw ; the chief of these are Euphorbia antiquorum (tidhara, 


sehund), Euphorbia nerifolia (thohar) and Euphorbia tirucalli (milk hedge or Indian 
tree-sponge). 


The juice produces vesication, when applied to the skin, and inflammation involving 
eye-sight, when dropped into the eyes. Internally, it acts as an irritant, causing vomit-~ 
ing, diarrhoea, convulsions and coma. It is used for procuring criminal abortion, but 
rarely for homicidal purposes. A case 58 is recorded where a man applied the juice of 
Euphorbia antiquorum to the eyes and vagina of his wife as a punishment for her faith- 
lessness. She lost her eyesight and suffered from intense pain in the genitals. In his 
annual report for the year 1949, the Chemical Examiner, Madras, also mentions a case 
where a man was tied to a tree, and the juice of Euphorbia antiquorum was poured into 


his eyes. The victim complained of burning sensation in his eyes and loss of eyesight. 
The eyes were also swollen. 


A teaspoonful of the juice of Euphorbium Officinarum or resinifera proved fatal to an 
adult in three days. On post-mortem examination gangrenous patches were observed in 
the stomach and the spleen was found in a “rotten” condition. 





56. Beng. Chem. Exam. Ann. Rep., 1938, p. 17. 
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CLEISTANTHUS COLLINUS 


i ills in various parts of 
his plant belongs to N.O. Euphorbiaceze and grows on dry hil 
india. it is known i Karlajuri or Pasu in Bengal and Bihar, as Karada in Orissa, as 





Fig. 177—Cleistanthus Collinus. 


Garari in North India and as Oduvan in Madras. Naidu and his associates57 have 
isolated a glucoside, called Oduvin, CoHsOu. to which the plant owes its poisonous 
properties. Oduvin is a yellowish-white crystalline substance, melting at 192° to 194°C., 
and dissolving freely in alcohol and chloroform, but only sparingly in water or ether. 


Symptoms.—Nausea, violent vomiting, abdominal pain, diarrhoea, dilated pupils, 
cramps in the limbs, collapse and death. 


Fatal Dose and Fatal Period.—A dose of 0.75 mg. of oduvin is sufficient to kill a frog, 
weighing about 8 to 10 g, in a few minutes. About a pound of the leaves made into a 
decoction would probably prove fatal to man in one to three days. Death may some- 
times occur in a few hours. 


Treatment.—Wash out the stomach and treat the symptoms as they arise. 


Post-mortem Appearances.—Fragments of the leaves may be found in the stomach. 
The gastro-intestinal tract may be congested. The other viscera may be congested. 


Chemical Analysis——The acid alcoholic extract after filtration and evaporation as in 
the Stas-Otto process is taken up with warm water and filtered. The filtrate is rendered 
alkaline by the addition of sodium carbonate and extracted with ether-chloroform mix- 
ture. The ether-chloroform extract is evaporated to dryness. The residue contains 
oduvin. When injected under the skin of a frog, the residue causes paralysis and death. 
The residue also gives with concentrated sulphuric acid a blue colour turning mauve, 
with concentrated nitric acid an evanescent green colour ultimately becoming brick red 
and either with fuming nitric acid or with a mixture of equal volumes of concentrated 
sulphuric and nitric acids an immediate bright vermilion colour. 


The alkaline ether extract of the leaves is highly poisonous to frogs, and gives with 
sulphuric acid a blue colour gradually changing to a permanganate tint. 


Medico-Legal Points.—The finely divided root and leaves of the plant made into a 
paste and mixed with straw are sometimes used for poisoning cattle, while the bark of 
the plant is made into a paste and is used as a fish poison and its leaves are made into 
a decoction and are used occasionally for procuring criminal abortion and for suicidal 
and homicidal purposes. In his annual report for the year 1950, the Chemical Examiner, 


Bengal, cites the case of a girl, aged 15 years, who committed suicide by taking the bark 
of this plant. 





aT Jour. and Proceedings of the Institution of Chemists (India), Vol. XVI, June 1944, 
p. 59. 
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In his annual report for the year 1931, the Chemical Examiner, Madras, mentions a 
case in which a son attempted to poison his father by mixing the leaves in vegetable 
curry. The attempt was immediately detected by the taste. After the second morsel 
had been taken, the father spat out the food and vomited. He did not suffer from any 
other symptoms. The son was found guilty and was sentenced to five years’ rigorous 
imprisonment. In his annual report for the year 1940, the Chemical Examiner, Bengal, 


also mentions a case where a Santal woman, aged about 30 years, died in two hours 
after this poison was administered to her in some fermented rice water. 


JATROPHA CURCAS (PHYSIC NUT, JANGLI ARANDI) 


This evergreen plant belongs to N.O. Euphorbiaceze. Its seeds contain a pale yellow, 
acrid oil, which has almost the same action as croton oil. Applied externally, it causes 
irritation, and has a purgative action, when administered internally. Twelve to fifteen 
drops of the oil produce alarming symptoms. Four seeds act as a violent cathartic and 


a few grains of the cake left after the expression of the oil may produce severe vomiting 
and purging.58 ; 


The active principle of the oil is jatrophic acid, but the seeds owe their toxic pro- 
perties to a toxalbumin, called curcon, and analogous to ricin. 


Symptoms.—Burning sensation in the throat, vomiting, diarrhcea, pain in the abdomen 


and general depression. Occasionally there may be muscular twitchings, deafness, im- 
pairment of sight and loss of memory. 


In his annual report for the year 1927, the Bombay Chemical Analyser reports a case 
where three children were taken to the J. J. Hospital by their father who said that they 
had eaten some Jatropha seeds and thereafter had been taken ill with vomiting and 
diarrhcea. One of the boys had eaten about six seeds, and he had ten attacks of vomit- 
ing and five or six offensive motions. The boy had rather rapid and feeble pulses and 
slightly dilated pupils. The respirations were hurried, and the surface of the body was 
cold particularly in those who had the severest symptoms. In his annual report for the 
year 1940 he also describes the cases of five children, aged 4, 6, 8, 9 and 14 years res~ 


pectively, who ate some seeds of Jatropha curcas and suffered from vomiting, diarrhea 
and colicky pain in the abdomen. 


Identification of jatropha seeds—-This can be done by a microscopic examination of 
the prismatic cells of their outer coats, which present the following characteristic fea- 
tures :— 

(i) Cross-section at the top—The cells in jatropha seeds are polygonal in shape, 
and are about 17 micro-millimetres in diameter. The lumen is slit-like. 


(ii) Side-view.—The cells are about 400 micro-millimetres in length, and taper in 
width from 17 micro-millimetres at the top to about 12 micro-millimetres at the bottom. 
The cells show a uniform lumen varying in diameter from about 1 to 6 micro-millimetres. 
The cell-walls show fine transverse strize, which give the cells a ribbed appearance. 


JATROPHA MULTIPHIDA 


This plant belongs to N.O. Euphorbiacez. Its fruit is known as the French physic 
nut. Three nuts have produced violent vomiting, purging, intense burning pain in the 


stomach and great prostration. Recovery occurred after the use of lime juice and 
stimulants. 


JATROPHA URENS 


This plant belongs to N.O. Euphorbiaceze. Its leaves are covered with hairs, which, 
if rubbed against the skin, produce irritation, inflammation and severe prostration. 


ALOES (ELWA OR ELIO) 


This is the inspissated juice derived from the leaves of Aloe Vulgaris and other 
species belonging to N.O. Liliaceze. Its active principle is aloin. Aloes and aloin are 
both used: as purgatives in doses of 2 to 5 grains and 4 to 1 grain respectively. Aloes is 
also contained in the official preparation of Pilula aloes, having the dose of 4 to 8 grains. 


In large doses aloes acts as an irritant poison, 2 drachms having proved fatal to a 
woman in 12 hours. The symptoms are chiefly colic, abdominal pain, diarrhoea with 
tenesmus and motions containing blood, great prostration and death. The chief post- 
mortem appearance is inflammation of the stomach and small intestine to some extent. 


Aloes increases the menstrual flow reflexly by stimulating the uterus. It is, there- 
fore, used as an abortifacient. Aloes is a leading ingredient in most quack aperient 
pills, and one of the chief ingredients of Morison’s pills, the other ingredient being 





38. Taylor, Princ. and Pract. of Med. Juris., Vol. II, Ed. X, p. 712. 
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colocynth. Hiera-piera (holy bitter), a compound of four parts of aloes and one part 
of canella bark is sometimes employed for procuring abortion. 


Chemical Test—Aloin, when heated with a drop of copper sulphate solution and 1 
or 2 cc. of hydrogen peroxide, yields a strawberry-red colour, 


URGINEA SCILLA 


This plant belongs to N.O. Liliacese. Its bulbous root cut into slices and dried is a 
pharmacopeeial preparation, known as squill, and is given internally as a diuretic and 
expectorant in 1 to 3-grain doses. The other official preparations containing squill are 
Acetum scillae, dose: 10 to 30 minims; Oxymel scillae, dose: 30 to 60 minims; Syrupus 
scillae, dose: 30 to 60 minims; and Tinctura scilloe, dose: 5 to 30 minims. 


In large doses squill or any of its preparations acts as a powerful gastro-intestinal 
irritant, and produces nausea, vomiting, purging with bloody stools, strangury, bloody 
urine and cardiac depression. Twenty-four grains of the powdered root have proved 
fatal. Seventy-five grains of its alcoholic extract have also caused death in two days. 


The treatment consists in the administration of emetics or washing out of the 
stomach. The patient should be kept in a recumbent posture and should be trbated 
symptomatically. 


The post-mortem appearances may be inflammation of the alimentary canal and of 
the kidneys. 


Squill owes its toxic properties to scillitoxin and scillaren, both glycosides, which are 
readily broken down by the digestive juices. 


The powdered root, especially of the red variety is added to bread and milk and is 
used as a rat poison. It is very efficacious for this purpose, but is harmless to larger 
animals. 


in Indian variety, called urginea Indica (Jangli piaz) is used as a substitute for 
squill. 


GLORIOSA SUPERBA (CARIHARI, KHADIYANAG) 


This belongs to N.O. Liliacee. It is an elegant, climbing hedge plant growing in 
Bengal and in low jungles throughout India, and flowers about the end of the rains. Its 
root, which is juicy, tuberous and flattened or cylindrical, contains an active bitter 
principle, superbine, a glycoside. It is used as a tonic, stomachic and anti-periodic in 
5 to 10-grain doses. Upto 12 grains it is not poisonous, but beyond that it has possibly 
the same poisonous action as squill. It is said to be used in India as an adulterant of 
aconite. 


Symptoms.—Nausea, violent vomiting, purging, spasms, convulsions, profuse sweat- 
ing and collapse with heart-failure. 


; A case 59 is recorded of a man, aged 45 years, who ate the root of gloriosa superba 
in order to commit suicide, suffered from violent gastro-intestinal symptoms and died 
within twelve hours. 


_ Chemical Analysis.—The active principle may be extracted with an acid chloroform 
mixture from organic matter in the Stas-Otto process. The residue obtained on evaporat- 
ing the solvent responds to the following tests 60 :— 


1. With sulphuric acid it gives a deep yellow colour, 


2 With sulphuric acid and potassium nitrate crystals it gives a violet colour, chang~ 
ing to red. 


3. With concentrated nitric acid it gives a deep violet colour with a yellow tinge 
appearing at the margin. 


4, When injected into a frog, it proves fatal to the frog. 


ARUM MACULATUM (LORDS AND LADIES, CUCKOO-PINT. WAKE-ROBIN 
THE PARSON IN THE PULPIT) N, 


This plant belongs to N.O. Araceze, Sub Order, Aroideze. Its root, if eaten raw, pro- 
duces irritant symptoms in addition to swelling of the tongue, salivation and dilatation 
of the pupils, convulsions, insensibility, coma and death. It loses its poisonous proper- 
ties by soaking it in water, and then baking it. It is thus used as an article of food 
constituting the Portland sago. , 


The treatment consists in the administration of emetics or in the washing out of the 
stomach. Castor oil may afterwards be given, followed by strong coffee. a 


59.. Madras Chem. Exam.’s Ann. Rept., 1934, p. 6 
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Cases of accidental poisoning have occurred among children from eating the leaves 
or berries which are bright red and succulent. 


The other arum varieties are Amorphophallus Campannalatus (Suran) and Arum 
Colocasia (Kachu). 


CRINUM DEFLEXUM OR ASIATICUM (SUKHADARSHAN, NAGDOWN) 


This is a large plant belonging to N.O. Amaryllides and much cultivated in Indian 
gardens. Its root and leaves are used as substitutes for ipecacuanha, and produce vesi- 


cation if applied externally. They cause irritant symptoms if administered internally in 
large doses. 


ARGEMONE MEXICANA (YELLOW MEXICAN POPPY OR PRICKLY POPPY) 


This is an American herbaceous annual belonging to N.O. Papaveracess, but now 
growing wild in the cold season all over India. It is called Sialkanta in Bengal and 
North India, Darud: or Satyanashi in Gujarat and Darwin in Maharashtra. It has 
sessile, spiny, oblong leaves and produces yellow flowers. It has prickly, oblong or 
elliptic capsules containing numerous spherical seeds which resemble black mustard 
seeds. The extract of the whole plant contains two alkaloids, viz. berberine and proto- 
pine. The seeds are poisonous, and when taken internally produce cedema of the legs, 
breathlessness, slight enlargement of the liver and occasionally diarrhoea. Meaker 61 
reports cases of poisoning followed by four deaths, occurring among farm labourers, who 
ate bread made from wheat flour contaminated with the seeds of Argemone mexicana. 


The oil expressed from the seeds is known as argemone oil (katkar oil), and is used 
occasionally as an adulterant of mustard oil. The oil contains two alkaloids, sangui- 
narine and dihydrosanguinarine, the former being more toxic than the latter, and con- 
tains about 40 per cent free glycerides of fatty acids. The oil is a valuable remedy as 
an aperient in 30 to 60 minims,°? and is also used for the treatment of skin diseases, such 
as scabies and eczema. In larger doses it acts as an irritant giving rise to epidemic 
dropsy, which causes vomiting, diarrhoea and cedema of the lower extremities. Sarkar 6% 
reports an outbreak of poisoning among the members of three families from the use of 
mustard oil adulterated with this oil. The earliest symptoms were excessive spitting and 
vomiting, which were followed by disturbance of the bowels and gradual cedema of the 
feet and legs. Twenty-four days later the symptoms complained of were intense pain 
all over the body, fever upto 101°F., profuse diarrhcea in some cases and constipation in 
others, and cedema of the lower extremities. Recovery was very slow. In the case of 
two girls who smeared the oil over their heads, the scalp was found to be inflamed with 
a burning sensation on the head on the same night, and later there was marked falling 
off of the hair. 


In the year 1953 the members of several families in Nadiad (Gujarat) suffered 
chiefly from vomiting, diarrhcea, and cedema of the lower extremities. On investigation 
it was found that they suffered from epidemic dropsy due to the use of edible oils, such 
as sessame oil and arachis oil, which were adulterated on a large scale with argemone 
(darudi) oil. 


Detection—The oil is pale yellow, clear and limpid, and mixed with an equal 
volume of nitric acid, assumes a crimson colour. A. K. Sen 64 mentions the following 
additional tests for the detection of the oil :— 


1. I€1 ml. of glacial acetic acid and 2 mls. of cuprie acetate solution are added to 
5 mls. of argemone oil contained in a test tube and boiled in a water bath for 15 minutes, 
a greenish discoloration will occur. 


2. Two millimetres of strong hydrochloric acid are added to 4 mls. of argemone oil 
and are warmed in a boiling water bath for 4 to 5 minutes after they are shaken and 
mixed thoroughly. One millilitre of ferric chloride solution (prepared by dissolving 10 g. 
of fresh ferric chloride in 10 mils. of concentrated hydrochloric acid and 90 mls, of 
distilled water) is then added, mixed and heated in a water bath for 10 minutes. A 
precipitate of reddish-brown, acicular or needle-shaped crystals will occur. 


3. Chakravarti et Al have devised the following test 65 :— 
Filter part of the suspected mustard oil. Mix 2 cc. of the filtered oil with an equal 


volume of ether in a test tube, gently shake it and add 03 ec. of hydrochloric acid 
reagent (made by adding 2 volumes of concentrated hydrochloric acid diluted with 1 





61. South African Med. Jour., Vol. 24, May 6, 1950, p. 331; Ind. Med. Gaz., June 1951, 
28 
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63. Ind. Med. Gaz., Feb: 1926, p. 62. 
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volume of distilled water). Plug the test tube with cotton wool and. keep it for 16 hours. 
At the end of this period an orange colour of the lower acid layer will develop if arge- 
mone oil is present in the original sample. The orange colour can be discharged by the 
addition of a few drops of concentrated sodium hydroxide solution or liquor ammonia, 
and can be made to reappear by the addition of a few drops of strong hydrochloric acid. 
The colour can also be discharged by the addition of a small piece of zinc. In cases of 
fairly high adulteration orange needle-shaped crystals will be observed. 


COCCULUS SUBEROSUS (KAKMARI, KAKPHAL) 


This belongs to N.O. Menispermacez, and is also known as Anamirta paniculata. It 
grows in Southern and Eastern parts of India and in Burma. The berry has a dark 
brown wrinkled surface, and constitutes the Cocculus indicus or Levant nut of com- 
merce. On section the berry contains a mushroom-shaped body which consists of a 
bitter seed on the top of a short stalk. The berry contains a poisonous, non~alkaloidal 
principle, picrotoxin, which exists as colourless, shining prismatic crystals, and has an 
intensely bitter taste. It is soluble with difficulty in cold water, but dissolves freely in 
hot water, alcohol or chloroform. The shell or husk of the berry does not contain picro- 
toxin, but contains a non-poisonous principle, called menispermine. It is, therefore, 
possible that an entire berry, when swallowed, may pass through the body without 
causing poisonous symptoms. 


Symptoms.—Bitter taste in the mouth, burning pain in the oesophagus and stomach, 
salivation, nausea, vomiting, diarrhcea, profuse sweating, intoxication, giddiness, lethargic 
stupor and unconsciousness. The respirations are at first increased and afterwards 
become slow and laboured. The pulse is usually weak. The characteristic features in 
most cases are tetanic spasms with complete relaxation of the muscles during the inter- 
vals. The pupils are contracted during spasms and dilated during the interval of 
relaxation. Death occurs rapidly from failure of respiration or slowly from gastro- 
intestinal symptoms. 


Fatal Dose-—Uncertain. About 40 grains of the powdered berries have caused death. 


The medicinal ‘dose of picrotoxin is 1/100 to 1/20 grain. One-third of a grain has 
caused toxic symptoms, and 2 to 4 grains would be a dangerous dose for an adult. 


Fatal Period.—Thirty minutes to three hours, but death may sometimes be delayed 
for several days. 


Treatment.—Administer intravenously a soluble barbiturate or by inhalation an 
anesthetic to check spasms, and then wash out the stomach. Avoid chloral hydrate or 
chloroform. Give intravenous injections of a 25 per cent solution of glucose, and start 
artificial respiration, when necessary. 


Post-mortem Appearances.—The stomach may be congested or may show signs of 


irritation. The lungs and brain are congested. There may be peritonitis in cases of 
delayed death. 


Chemical Analysis.—Picrotoxin may be extracted from acidulated organic mixtures 
by ether. It is dissolved by strong sulphuric acid producing a yellow colour, which 
changes to violet on the addition of a trace of potassium bichromate and becomes brown 
on further adding the same. Picrotoxin may be mistaken for sugar as it reduces Fehling’s 
solution. If picrotoxin is mixed with about three times the quantity of potassium 
nitrate, and the mixture is moistened with the smallest quantity of concentrated sul- 
phurie acid, and then a strong solution of sodium or potassium hydroxide is added in 
excess, an intense red colour will appear. 


Medico-Legal Points.—Accidental cases of poisoning occur among children from 
eating the berries. A decoction or extract of the berries is sometimes used to facilitate 
theft or rape, and to adulterate country liquor to increase its intoxicating effect. An 
ointment of picrotexin is employed to destroy pediculi, but care must be taken in its 
application as it is absorbed through the abraded skin. A girl, about 2 years old, died 


in about three hours from the application of about 22 ounces of a pedicullicide, called 
“ Kil-ve”, containing vicrotoxin and veratrine.S§ 


‘The powdered berries are used for poisoning fish in rivers. For this purpose the 
berries are mixed with flour and a little tobacco, made into a dough, and small pellets 
are thrown into water. They are also used for poisoning cattle. 


Picrotoxin is destroyed in the body within two hours, and only a small portion is 
excreted in the urine. 


- 


MORINGA PTERYGOSPERMA (SHAJNA, SHARAGAVA) 


This tree belongs to N.O. Moringez, and grows wild in the Sub-Himalayan range. 
The fresh root of this tree closely resembles the common horse-radish in taste, smell 
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and general appearances. The pods are used as a vegetable, and are considered preven- 
tive against intestinal worms. The root acts as a vesicant, if applied externally. The 
bark contains small quantities of an essential oil, having a very pungent odour. It also 
contains 0.105 per cent of alkaloidal bases, which closely resemble ephidrine in action. 
One of them is crystalline and is less active than the other which is amorphous. Both 
have a stimulant action on the heart, constrict the blood vessels and produce a marked 
and persistent rise of blood pressure. ‘They relax the bronchioles, inhibit the tone and 
movements of the intestines and produce contraction of the virgin, as well as the preg- 
nant, uteri of guineapigs and rabbits.67 The powdered bark is largely used as an aborti- 
facient in Bengal, and has produced fatal results. 


RUTA GRAVEOLENS (SATAP) 


This plant belongs to N.O. Rutaceze, and is commonly cultivated in Indian gardens. 
It yields, on distillation, a volatile oil, which is acrid bitter in taste, and is a valuable 
diuretic and emmenagogue in 2 to 5-minim doses. In large doses it acts as an aborti- 
facient, and produces irritant symptoms. 


SAPINDAS TRIFOLIATUS (RHITHA) 


This tree belongs to N.O. Sapindacez, is common in Southern India and is culti- 
vated in Bengal. Its fruits are known as soap-nuts, and are largely used for washing 
silk, ete. They contain a glucoside, saponin, a white amorphous powder, which dissolves in 
‘water, forming a froth like soap. It is insoluble in cold alcohol or ether and strikes a 
red colour with sulphuric acid. 


According to Blyth 68 14 to 3 grains of saponin administered by the mouth increases 
mucous secretion and causes nausea. Forty grains administered subcutaneously to an 
adult would endanger life, the symptoms being great muscular prostration, weakness of 
the heart’s action and probably diarrhcea. The post-mortem appearances would probably 
be those of an irritant or inflammatory action on the gastric and intestinal mucous 
membrane. 


TERMINALIA. BELLERICA (BELLERIC MYROBALANS, BAHERA) 


This tree belongs to N.O. Combretacez, and grows in Indian forests. Its fruits are 
oval and somewhat five-angled. When fresh, they are of the size of a nutmeg, fleshy 
and covered with a grey silky down. When dry, they are of the size of a gall nut, dry 
brown in colour and astringent in taste. The stones are smooth and hard, and contain 
white kernels. These yield an oil which is used as a dressing for the hair. The dried 
ripe fruits are astringent and are used in Indian medicine. The powder of their pericarp 
enters into the composition of triphala, the other two constituents being the chebulic 
and emblic myrobalans. 


Accidental cases of poisoning by the belleric fruits have occurred, the symptoms 
being nausea, vomiting, headache, insensibility, normal pupils, quick, feeble pulse, slow, 
laboured respirations, trismus, convulsions and death. On post-mortem examination the 
stomach may be found congested. A Hindu boy, aged 4 years, died in about 24 hours 
after he had taken a Bahera fruit.69 A boy of five years, who ate fresh kernels of 
Bahera fruits, died within forty-eight hours.7? Windsor 7! reports a case where a family 
consisting of a man, his wife and four children partook of a pilaw prepared with some 
kernels. In about an hour they were seized with nausea, vomiting and giddiness. After 
forty-eight hours’ illness the man, his wife and two children recovered, but still felt 
dazed and giddy. The two younger children, aged 2 and 3} years respectively, died within 
forty-eight hours, being unconscious throughout the illness. 





67. Chopra and De, Ind. Med. Gazette, March 1932, ». 128. 
68. Poisons, their Effects and Detection, Ed. V, p. 461. 
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II. Awrmat Poisons 
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The Spanish fly (Cantharis vesicatoria) or blister-beetle is 3 to 1 inch 
long and 4 inch broad, and is distinguished by the shining, metallic green 
colour of the head, legs and wing-sheaths. Under these sheaths there are 
two thin, brownish, transparent membranous wings. The powder of its dried 
body is greyish-brown, and contains shining, green particles. The active 
principle is cantharidin, CsH 20(CO.)O, the anhydride or lactone of 
cantharidic acid, which is a crystalline body, very slightly soluble in water, 
but freely soluble in alcohol, ether, chloroform, acetone and fixed oils. It 
is a powerful vesicant. The non-official preparations made from it are 
Emplastrum cantharidini (Blistering plaster) and Liquor epispasticus 
(Blistering Liquid) containing 0.2 and 0.4 per cent of cantharidin res- 
pectively. 


The Indian fly (beetle) which yields cantharidin is known as Mylabris 
cichorii occurring abundantly in the rainy season in certain parts of North 
India and Kashmir. It is 1 inch long and about 1/3 inch broad. Its wing 
sheaths are black, marked with three broad, transverse, orange yellow, wavy 
bands, which contain scattered black, bristly hairs when viewed under the 
microscope.’ Mylabris pustulata is another species which yields cantharidin, 
It is found in the fields of cereals and vegetables in the neighbourhood of 
Bangalore.’ 


Symptoms.—Locally applied to the skin, cantharides or cantharidin does 
not show any sign for two or three hours, and then produces redness and 
burning pain, followed soon by small vesicles, which later run together to 
form one large blister. It may be absorbed by the skin and cause poisoning. 


Given internally, this substance produces an intense intolerable burn- 
ing pain in the mouth and throat, quickly extending to the stomach and the 
whole of the abdomen, and accompanied by difficulty in swallowing, intense 
thirst, salivation due to the inflammation of the salivary glands, nausea, 
vomiting containing mucus, blood and shreds of mucous membrane mixed 
with shining, green particles, and diarrhcea of bloody stools with tenesmus. 
These are followed by pain in the loins, distressing strangury, passage of 
scanty urine containing blood and albumin, painful priapism in the male 
with swelling and inflammation of the genital organs and frequent seminal 
emissions, and abortion in pregnant women. The patient becomes extremely 
restless, with laborious respirations, quick pulse and signs of peripheral 


failure. In severe cases, headaches, delirium, convulsions and coma usually 
precede death. 


Occasionally blisters occur in the mouth and other parts of the digestive 
tract with which it comes into contact. There are also redness of the eyes 
and lachrymation. Blood examination may show hzemoconcentration, marked 
leucocytosis and primitive white cells in the peripheral blood. 


Fatal Dose.—Twenty-four grains of powdered cantharides (non-official 
dose, 1/16 to 2 grain) taken in two doses and an ounce of the non-official 
tincture (tinctura cantharidini, dose, 2 to 5 minims) have caused death ; 
recovery has, however, followed much larger doses. About 1/50 grain? of 


1. Dutt, Ind. Med. Gaz., March 1922, p. 92. 
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crystalline cantharidin taken by a medical student out of misplaced. curiosity 
produced poisonous symptoms, which persisted for 13 days. About 1 to 2 
grains of crystalline cantharidin have proved fatal. 


Fatal Period.—The usual fatal period is twenty-four to thirty-six hours. 
A man,* aged 54 years, died in 2 days after he had taken some puls contain- 
ing a large dose of cantharides with a view to promoting success with his 
bride, aged 23 years. Death has also occurred after several days. 


Treatment.—Eliminate the poison by washing out the stomach. Give 
demulcent drinks, but do not give oils or fats, as they dissolve cantharidin. 
Inject morphine hypodermically to allay pain. Administer magnesium 
sulphate to empty the bowel and treat the renal damage by hot fomentations 
and starvation followed by large quantities of water. 


Post-mortem Appearances—The green, shining particles of powdered 
cantharides may be found adherent to the mucous membrane of the stomach, 
which is blood-stained, softened, inflamed and ulcerated, showing patches of 
vesication or even gangrene. The same is the condition of the mucous mem- 
brane of the intestines. The spleen is hyperaemic and congested. The 
kidneys are congested and inflamed, frank blood may be present in the renal 
pelvis, ureters and bladder. The bladder is injected and ecchymosed. 
Lungs are cedematous, frothy blood-stained mucus is present in the air 
passages. Hzeemorrhages on the surface of the heart are seen. 


Chemical Analysis——Organic mixtures containing cantharidin should be 
shaken up with acidified chloroform and the chloroform layer should be 
separated, filtered and allowed to evaporate spontaneously. The residue 
contains cantharidin, which may be identified by the following test :— 


If a small piece of lint is moistened with a drop of the residue mixed 
with a drop of olive oil, and applied to the skin, a blister will be produced 
on the skin after some time. 


Medico-Legal Points—Cantharides has produced poisonous symptoms 
from its use as an aphrodisiac, or as a criminal abortifacient. It is rarely 
used for suicidal and homicidal purposes. In his annual report for the year 
1948, the Chemical Examiner, Bengal, cites a case in which a man committed 
suicide by swallowing some liquor epispasticus. 


T'wo fatal cases® of cantharidin poisoning have been reported in two 
female clerks aged 19 and 27 years, following eating coconut ice in which 
small quantity of cantharidin was deliberately introduced by a male 
employee in a firm of chemists. 


Accidental poisoning has occurred from its external application as a 
vesicant, or from the use of a blistering paper (Charta epispastica). A 
case ° is recorded in which an unmarried woman, aged 26 years, produced 
dermatitis artefacta by the application of cantharides plaster over the front 
of the neck and the chin down to the sternum and over the backs of the 


hands. The lesions were markedly angular and showed definite blisters in 
places. 


The wings of the beetle resist putrefaction for a very long time ; hence 
their shining particles may be visible on the gastric or intestinal mucous 
membrane by the aid of a lens many months after death has occurred. 


Cantharidin is absorbed from the skin and the alimentary canal, and is 
eliminated in the urine and feces. Cantharides does not affect fowls, but 


poisonous symptoms occur in a man, who eats the fowl that has been fed 
with cantharides. 


a 
4. Jour. Amer. Med. Assoc., Jan. 1, 1921, p. 50. 
5. L. C. Nickolls and Donald Teare, Brit. Med. Jour., Dec. 11, 1954, p. 1384, 


? 


6. Frederick Gardiner, Brit. Med. Jour., Feb. 15, 1930, p. 282. 
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SNAKES (OPHIDIA) ° 


For medico-legal purposes snakes may be classified as poisonous and 
non-poisonous. 

Poisonous Snakes.—These belong to two families, the Colubridee and the 
Viperide. 

The colubride or colubrine snakes lay eggs. Their head is of about the 
same width as that of the neck, and the pupils of their eyes are circular. 
They are subdivided into the elapidze (land or terrestrial snakes) and the 
hydrophidee (sea snakes). 

The elapide or land snakes have a round tail, and include the cobra 
(Naiatripudians), the king cobra or hamadryad (Naia bungarus), the com- 
mon krait (Bungarus czeruleus) and the banded krait (Bungarus fasciatus) . 


Cobra.—This snake is known in the vernacular as Nag or Kala Samp 
and occurs throughout India. It grows to a length of five to six feet, and 
has a variable colour but is usually black. It is provided with a_well- 
marked hood, which often bears a double or single spectacle mark, but it 
has sometimes an oval spot surrounded by an ellipse. The portion of the 
neck surrounding the spectacle-mark is darker than the rest of the back, 
and is often speckled with small golden spots. Ordinarily a cobra is seen 
without a hood. It expands its neck in the form of a hood only when it is 
enraged, or is in danger or when it is about to strike. The hood cannot be 
seen in a dead cobra, as the joints and the neck become stiff. The third 
supralabial shield is big and extends from the eye to the nasal shield, but 
this peculiarity is seen in a cobra and a coral snake. In the absence of a 
hood the following characteristic marks are quite sufficient to identify a 
cobra :— 


1. A wedge-shaped tiny shield, known as the cuneate or wedge shield, 
is seen between the fourth and fifth infralabial shields. This shield is rarely 
absent in a cobra, but it is never seen in any other variety of a snake. 


2. The dark coloured belly plates are seen under and below the neck. 
3. The shields under the tail are double. 


King Cobra.—This is known in the vernacular as Raj Nag or Raj Samp 
and is met with in the Himalayas, Lower Bengal, Assam and Burma and in 
the hills and forests of Southern India. It is bigger than a common cobra, 
and grows to a length of eight to twelve feet or even fifteen feet. It is pro- 
vided with a hood, which does not bear a spectacle-mark, The shields under 
the tail near the vent or opening are entire, while those towards the extre- 
mity are divided. The vertebral row of scales is similar in size and shape 
to the adjacent rows. 


The young king cobra is jet black in colour, and is provided with white 
or yellow cross bars on the body and tail and four similar bars on the head. 
The adult king cobra varies a good deal in colour, and may be yellow, green, 
brown or black, and is usually provided with more or less distinct white or 
yellowish cross bars or chevrons on the body. The belly may be nearly 
uniform, mottled or adorned with bars, while the throat is usually light 
yellow or cream-coloured. 


Common Krait.—This occurs throughout India, and is called Manyar in 
Bombay and the Deccan, Kalotaro in Gujarat, Chitti in Bengal and Kawriya 
or Chit Kawriya in the Punjab. It varies from three to four feet or even 
five feet in length. It has generally a shining steel-black colour, and has 
narrow single or double white arches across the back. These arches begin 
at some distance from the head and extend up to the tip of the tail. Its belly 


has a creamy white colour. A common krait can be identified by the follow- 
ing characteristic marks :—~ 
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The head is covered with large shields. 

Four large shields are found on either side of the lower lip. 

The scales in the central row down the back are large and hexagonal. 
The tail is round. 


5. The plates under the tail like those on the belly are entire and not 
divided. 


Banded Krait.—This is larger than the common krait, and grows to a 
length of six feet and rarely seven feet. It occurs in India in the north-east 
as far south as the basin of the Mahanadi river. In addition to the dis- 
tinguishing characteristic marks of the common krait, the banded krait has 
alternate black and yellow bands across the back. 


The hydrophidze or sea snakes are found in the vicinity of the sea coasts. 
Their eyes are very small, and their tails are flattened. Their nostrils are 
situated on the top of the snout so as to enable them to breathe freely while 
swimming or in the sea. Their belly plates are not broad and the scales on 
their backs are dull and tuberculated. Although poisonous, they are inoffen- 
sive by nature and do not as a rule bite man. The commonest species of 
these snakes is Enhydrina Valakadien. 


The viperidze or viperine snakes have a peculiar broad, lozenge-shaped 
head usually covered with small scales, a narrow neck and a short tail. The 
pupils of their eyes are vertical slits. The females give birth to living young. 
These snakes are divided into two main classes, viz. pit vipers and pitless 
vipers. Pit vipers are those which have a pit or a deep depression on each 
side of the head between the eye and the nostril, and usually occur in hills. 
Their bites are seldom fatal to man. Pitless vipers are those which have no 
pit on the head. They have broad plates on the belly extending right across 
and small scales on the head similar to those on the body. The two species 
of pitless vipers which occur in India and are dangerous to man are the 
Daboia or Russell’s viper (Daboia or Vipera Russellii or Daboia Elegans) 
and the saw-scaled viper, Phoorsa or Echis (Echis Carinata). 


Daboia or Russell’s Viper.—This is also called the chain viper, and is 
found throughout India except in the Gangetic valley. It is called Ghonus 
in Marathi and Khadchitro in Gujarati. It has a buff or light brown colour, 
and grows to a length of four to five and a half feet. It is stouter than any 
other poisonous snake in India, and narrows towards its tail, which is short. 
Its head is flat, heavy and triangular, and has a white V-shaped mark with 
its apex pointing forward. Its nostrils are bigger than those of any other 
Indian snake. It has three rows of black or brown spots along the back, the 
outer two rows consisting of spots ringed with white edges. Its body is 
whitish with dark semilunar spots. It produces a terrible hissing sound 
when about to attack its victim. 


The entire broad plates on the belly, the small scales on the head and 
the shields beneath the tail divided into two rows are sufficient to identify 
this snake. 


Saw-scaled Viper, Phoorsa or Echis (Echis Carinata).—This is called 
Phoorsa in Marathi and in Gujarati, and Afai in Urdu. It is a small snake, 
growing to a length of one-and-a-half to two-and-a-half feet, and is brown, 
or brownish-grey in colour. It occurs in the State of Bombay, Rajasthan, 
Sind and other sandy parts of India. It has a triangular head, the upper 
surface of which is covered with a white mark resembling a bird’s footprint 
or a cross. It has a continuous white wavy line along each flank of the 
back. Diamond-shaped areas of a darker colour are situated between the 
upper curves of the two wavy lines. The back is covered with rough or 
keeled scales which produce a peculiar rustling sound when the reptilé 
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long. The ridge in the middle of each scale is dented like a saw; 
hence i is called a saw-scaled viper. The broad belly plates, small scales 
on the head and entire shields beneath the tail are the distinguishing points 
of this snake. 


i snakes possess two grooved or tubular fangs or poison 
tecth, sommes by means of a duct with the racemose glands seeret- 
ing venom. These glands are the homologues of the parotid glands and 
situated below and behind the eyes, one on each side. The whole mechanism 
is so arranged, that all the venom secreted by the glands is discharged with. 
out any leakage at the moment the fangs penetrate the skin. The colubrines 
have very short and fine fangs, hence they cannot bite through the clothes ; 
while the vipers have long and strong fangs, so that they can easily bite 
through the clothes. The colubrines must close the lower jaw before they 
can inject the venom, whereas the vipers can do so without closing the 
lower jaw. 


Characteristics of Snake Venom.—When fresh, snake venom is a clear, 
transparent fluid, but loses 50 to 70 per cent of water and is converted into 
a yellowish granular mass which can be powdered when dried under a bell 
jar in the sun or over concentrated sulphuric acid. _ The dried venom retains 
its toxic properties for an indefinite period. It dissolves rapidly in water. 
Cobra venom loses its poisonous property to a slight extent only, if heated 
to 73°C. for half an hour, but daboia venom loses it altogether, if treated 
accordingly. 


Snake venom is not a simple solution of one poisonous substance, but is 
a mixture of one or more of the following 7:— 


1. A powerful fibrin ferment.—This is separated at 75°C., because it is 
destroyed causing coagulation of the blood. 


2. An anti-fibrin ferment.—This is not important. It causes permanent 
fluidity of the blood after death. 


3. A proteolytic ferment. 


4. Cytolysins—These are present in a greater proportion in the 
viperine poison. They are capable of acting upon the red blood cells, leuco- 
cytes, endothelial cells of the vessels, nerve cells, and the cells of various 
other tissues. Hence in bites by viperines there is much heemorrhage and 
sloughing. 

5. <Agglutinin—This is for the red blood cells, 


6. Neurotoxins—These attach themselves to all the nerve cells and 
especially the cells of the respiratory centre. These are the chief consti- 
tuents of the colubrine venom. Hence paralysis, especially of respiration, ig 
a marked symptom. These substances vary greatly in different specimens, 


7. A substance, which acts directly on the heart muscle, stimulating it 
and increasing its tone. This is also more marked in the colubrine venom, 


Non-Poisonous Snakes.—There are several species of non-poisonous 
snakes inhabiting India. Their tails are not markedly compressed, and in 
most of the varieties their belly is covered with transverse plates, which, 
however, do not extend completely across it, They possess several small 
teeth attached to a short maxillary bone, and have no long and grooved 


Symptoms of Snake Poisonin (Ophitoxzemia),—These vary according 
to the variety of the snake, _In the case of a bite from a colubrine snake, 
such as a cobra or krait, the immediate local effects are a burning or tingling 


7. For full particulars vide an article on Snake Venoms and Anti-venomous Sera bs 
Major George Lamb, ILMS., in Transactions of the Bom. Med, Congr., 1909, p, 242, , 
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pain, irritation, redness, swelling and inflammation at the seat of injection 
of the venom. These aré followed after an interval varying from fifteen 
minutes to one to two hours by giddiness, lethargy, muscular weakness and 
a feeling of intoxication. Nausea and vomiting are sometimes the early 
symptoms. Weakness of the“muscles increases, and develops into paralysis 
of the lower limbs, so that the victim staggers or falls if he attempts ‘to stand 
or walk and lies down. Paralysis then spreads to the trunk, and affects the 
head which droops. The muscles of the lips, tongue and throat become 
gradually paralysed. As a result speech and swallowing become difficult, 
and saliva collects in the mouth. The victim is often seen trying to 
remove the viscid saliva from his mouth with his fingers. Breathing becomes 
slow and laboured, until it stops altogether, the heart continuing to beat for 
some minutes. Consciousness is retained till the end. In a bite from a krait 
violent abdominal pairis and convulsions may precede death. 


If recovery occurs, the skin and subjacent cellular tissues surrounding 
the bitten area die and lead to the formation of a slough. Later, the slough 
separates and leaves a big ulcer. 





In the case of a bite from a viper, such as a daboia or echis, the local 
signs are a good deal of pain, swelling, discoloration and ecchymosis in the 
immediate neighbourhood of the seat of the bite and oozing of a bloody 
serum from the apertures caused by the bite. Within a few seconds to fifteen 
minutes after the bite nausea, vomiting and the signs of collapse supervene 
with the cold, clammy skin, a small thready, imperceptible pulse, and dilated 
pupils which are insensible to light. These are followed by complete un- 
consciousness. If the patient recovers from these effects, haamorrhages occur 
from the mucous membranes of the rectum and other orifices of the body. 
Extensive local suppuration, sloughing and gangrene, and malignant cedema 
or tetanus may supervene or death may occur from septicaemia. 


In some cases of snake bite death occurs from shock due to fright before 
the poisonous symptoms commence. 


Snake venom, whether colubrine or viperine, has a hemolytic action on 
the blood, and reduces the power of its coagulability with the result that a 
bloody serum continues to ooze out from the wound for many hours. This 
oozing is more pronounced in viperine poisoning than in colubrine poisoning. 
The absence of the oozing of the bloody serum shows that the venom has 
not been injected into the wound. 


Fatal Dose.—Fifteen to twenty milligrammes of the dried cobra venom 
and 40 milligrammes of the daboia venom. The amount of the dried venom 
yielded by a cobra in one bite is 200 to 370 milligrammes, and 150 to 250 
milligrammes by a large daboia. From experiments conducted by Knowles § 
it was found that the amount of cobra venom injected at a successful bite 
averaged from 172 to 211 milligrammes, while in the case of one cobra the 


amount of the venom injected at a single bite was 587 milligrammes or about 
40 times the minimum lethal dose for man. 


Fatal Period.—Death occurs from twenty minutes to thirty hours after a 
bite from a colubrine snake and in two to four days after a bite from a vipe- 
rine snake, but it may occur instantaneously or within a few minutes if the 
venom is injected into a vein. A case is recorded where the bite of a king 
cobra caused death in convulsions in three-quarters of an hour.’ 


Treatment.—Apply at once a ligature with a thick India rubber band, 
a piece of cord or a strip of cloth at some distance above the site of the 
wound if the bite is on an extremity. The ligature should be tight enough 





8. Ind. Med. Gaz., Jan. 1922, p. 23. 
9. Tropical Diseases Bulletin, May 1930, p. 360. 
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to stop the blood circulation in the part, but it should be slackened for a few 
seconds at regular intervals of ten minutes and should not be kept for more 
than half an hour. 


2 Make free and deep incisions into the punctures, taking care not 
to cut any large blood vessel or injure any underlying bone. Suck the 
poison from the wound provided there are no sores about the mouth and 
lips, or neutralize the poison by washing the wound with a weak aqueous 
solution of potassium permanganate. If possible, inject hypodermically 18, 
grains of gold chloride dissolved in a minimum quantity of water at the site 
of the bite. Ahuja and his co-workers suggest the administration of heparin 
intravenously as well as by local infiltration around the site of the bite from 
a daboia, as heparin can effectively counteract the effects of daboia venom.! 


8 In the case of cobra or krait bite local infiltration with a five per 
cent solution of carbolic soap round the site of the bile has been recom- 
mended as a first-aid treatment, when antivenene is not at hand. 


4. Inject intravenously at least 20 ml. of the polyvalent anti-snake- 
venom serum as soon after the bite as possible and repeat the dose two hours 
later or earlier if the symptoms of collapse appear. In severe cases repeat 
the dose every six hours till the complete disappearance of the symptoms. 
In the case of viper bite inject some serum round about the site of the bite 
to prevent sloughing and gangrene. 


Forty to sixty millilitres of the anti-snake-venom serum may be injected 
subcutaneously or intramuscularly, if expert medical aid is not available. 
It must, however, be remembered that subcutaneous or intramuscular injec- 
tions of the serum are not as effective as intravenous injections. 


This polyvalent anti-snake-venom serum is prepared in the Haffkine 
Institute of Bombay, and neutralizes the venoms of cobra, common krait, 
Russell’s viper, and echis which are the common poisonous snakes of India. 
The serum is lyophilised by drying it from the frozen state under high 
vacuum. ‘The dried serum dissolves readily in water and retains its potency 
for ten years when stored in a cool dark place. 


If the anti-snake-venom serum is not available, inject hypodermically, 
preferably intravenously, 40 cc. of antivenene as soon as possible and repeat 
the same dose if the symptoms do not abate. Antivenene is prepared at 
Kasauli from the combined venoms of the cobra and the Russell’s viper and 
is specific for the bite of either. Antivenene has also been found to neutra- 
lize the hzemorrhagin but not the other fractions of the Echis venom." 


5. Administer morphine, veronal or aspirin to relieve pain and nervous- 


ness in cases of bites from Russell’s viper and Phoorsa (Echis). They should 
be used with care in cobra and Krait bites. 


6. Inject hypodermically strychnine, pituitrin, or adrenaline chloride, 
and intramuscularly 0.9 grain of calcium chloride in 20 minims of water. 
7. Avoid alcohol if antivenene has been used but give hot coffee or tea. 


__8. Promote warmth of the body by hot water bottles, and by friction 
with ginger or mustard. 


9. Administer intravenously normal saline or transfuse blood or plasma. 
10. Start artificial respiration, when necessary. 
Post-mortem Appearances.—Lesions resulting from snake-bite are, as a 


rule, two lacerated punctures about $ inch deep in the case of colubrines and 
about 1 inch deep in the case of vipers. They may be so minute that they 
eee 


10. Ind. Jour. Med. Res., Vol. XXXIV, No. 2, Oct. 1946. p. 
11. Taylor and Mallick, Ind. Jour. Med. Res., XI, I, aly 1988, p. 141. 
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may not be visible to the naked eye, but may be seen with a lens. There 
is a good deal of swelling and cellulitis about the bitten part and heemor- 
rhage from the punctures as well as from the mucous membranes of the body 
orifices. The areolar tissue round about the punctures is purple and infil- 
trated. The blood is extremely fluid and purple in colour. In cases of 
viperine bites solid clots may occur in the veins due to the fibrin ferment. 


Chemical Analysis——The following serum test,’* as employed by Dr. 
Hankin, is used in the Government Laboratories, Uttar Pradesh, Agra :— 


Make an aqueous solution or extract from a suspected rag, and inject 
it into a frog. If the frog dies, find out the lethal dose. Then take two more 
weighed frogs and inject into them their lethal dose, as follows :— 


(a) The extract mixed with double the volume of freshly obtained 
antivenene (serum immunized against cobra and Russell’s viper venom) 
after incubation for an hour. 


(b) The extract under similar condition, but untreated with antivenene. 


Presence of snake venom is indicated by frog (a) being killed, and (b) 
remaining unaffected. 


Medico-Legal Points.—Snake poisoning has not much medico-legal value 
except that in some cases of suicidal or homicidal deaths the alleged cause 
of death given by the relatives is snake-bite. 

On the 28th August 1919, the body of Musammat Kausalia, 20 years old, of Police- 
Station Malihabad, was brought to the King George’s Medical College Mortuary with 
a report that the deceased had been bitten by a snake. Upon examination of the body 
{ found that the death was due to hanging. In another case, where a Hindu girl of 15 
years was alleged to have died from snake-bite on the 23rd July 1922, dissection revealed 
rupture of the internal surface of the enlarged spleen. 

Snake venom is seldom used for homicidal or suicidal purposes. A 
case ¥ is recorded where an attempt at homicidal poisoning was made. A 
man attempted to throw some poison on the open wound of another, but 
missed the mark. The suspected poison was found to be cobra venom. 


A. case of suicide 1* by the injection of dried snake venom into a small 
wound is recorded. A man murdered his wife and to avoid the charge of 
murder attempted to commit suicide by taking arsenic by the mouth, and 
then as an additional precaution injected snake venom into a small wound 
on his left thigh in a resolute attempt to commit suicide. 


Cattle are sometimes criminally poisoned by introducing into the rectum 
rags impregnated with cobra poison. Dr. Hankin describes the process as 
follows: A cobra is shut up in an earthen vessel with a banana and irritated. 
It bites the fruit, thus injecting its venom into the pulp, which is smeared 
onarag. This rag is thrust, by the aid of a split bamboo, into the animal’s 
rectum. Such rags are usually found post-mortem; they should be dried, 
but never preserved in spirit, for this destroys the poison, which looks like 
a greasy substance of a dirty white colour like putty. It is also asserted that 
sometimes the snake is made to strike the victim directly. 


Snake venom is poisonous only when injected subcutaneously, intramus- 
cularly or intravenously, and has no ill-effects when taken by the mouth, as 
the venom is not absorbed from the gastric mucous membrane. The bodies 
of animals killed by snake poisoning may be eaten without any ill-effects, but 
their blood is poisonous, and destroys life, if injected into the human body. 

Snake venom does not remain in the skin after a bite, but infiltrates into 


the areolar tissue and at some distance from the punctures owing to the free 
movement of the skin. 





12. Chatterji, The Analyst, Nov. 1930. 
13. Madras Chemical Examiner’s Annual Report, 1929, p. 6. 
14. Madras Chemical Examiner’s Annual Report, 1933, p. 4. 
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According to Frayer15 snake poison is excreted by the kidneys and 
mammary glands, and probably also by the salivary glands as well as the 
gastric mucous membrane. An infant died in two hours after it had sucked 
its mother who had been bitten by a venomous snake. This case also serves 
as an illustration that snake venom may be absorbed by the stomach of an 
infant in a sufficient quantity to cause death. 


POISONOUS INSECTS 


Ants.—These produce pain, irritation and swelling at the seat of the bite owing to 
the action of formic acid secreted by certain glands situated in the tail. 


Wasps, Bees and Hornets.—These secrete a poisonous fluid containing formic acid, 
when they sting. The bee venom probably contains histamine. Single stings produce 
local irritation, burning pain and swelling, but multiple stings sometimes produce 
symptoms very much resembling heat apoplexy. These are unconsciousness, lividity 
of the face, jerky breathing, cold and clammy skin, and involuntary passage of urine 
and feces. Death may occur from shock. Dyke 1° reports two fatal cases from a wasp~ 
sting. In one, a man aged 44 years, was stung by a wasp on the right temple. Soon 
afterwards his face became suffused and he fell down, and died in less than twenty 
minutes. Autopsy revealed a minute puncture surrounded by an area of inflammation 
on the right temple. The thymus appeared to be enlarged, the pericardial sac contained 
excess of clear fluid and the lungs were congested. In the other case, a woman, about 
60 years old, was stung by a wasp. Ammonia was immediately applied to the site of 
the sting, but the woman became unconscious and died shortly afterwards. It must be 
remembered that personal idiosyncrasy is responsible to some extent for the degree of 
the severity of a bee-sting. 


A case 17 is also recorded in which a lady stung by a bee on the ring finger suffered 
from severe symptoms. A few minutes after the sting the pulse was rapid and small, 


the face and neck were swollen and cyanosed, and breathing was obstructed by a similar 
swelling of the glottis and bronchioles. 


Treatment—The sting should be removed by lifting or scraping it out with the | 


blade of a knife or the edge of a long finger nail, and the part should then be dabbed on 


with a solution of ammonia. Hot fomentations should be applied to relieve the pain of 
severe stings. 


The wasp-sting is alkaline in reaction, and should be treated with dilute vinegar, 
Pungat18 ‘recommends the early local application of a 20 per cent solution of 
powdered aloes in 60 per cent ethyl alcohol for the treatment of the stings of bees, 


wasps and hornets. The pain is checked almost immediately, and the swelling cither 
does not appear or is greatly reduced. 


Scorpions.—These possess a hollow sting in the last joint of their tail, communicating 
by means of a duct with the poisonous glands, which secrete poison on stinging. The 
poison consists of (1) neurotoxin which acts on the respiratory and vasomotor centres, 
nerve terminals and endplates of both striped and unstriped muscles and (2) heemolysins, 
agglutinins, hamorrhagins, leucocytolysin, coagulins, ferments, lecithin and cholesterin. 


Symptoms.—The symptoms produced by the sting are severe local irritation and 
burning pain radiating from the site. Sometimes, there may be giddiness, faintness, 
muscular weakness, vomiting, diarrhoea, convulsions and mental disturbances. A. girl, 
about 17 years old, was stung by a scorpion on the tip of her right ring finger, which 
became dry and gangrenous.19 Rarely death may occur, especially in children and in 
old and feeble persons. Sundaram 20 reports the case of a boy, 18 years old, who was 
stung by a scorpion on the left index finger on March 2, 1930, and died of acute pulmo- 
nary oedema on March 14, 1930. Dey also records a case in which a girl, aged 11 years, 
was stung by a black scorpion on the upper part of the left nipple and on the chin and 
died in a few hours.?1 

Treatment.—Apply a ligature above the site of the sting and incise it. Wash the 
wound with a weak solution of ammonia, borax or potassium permanganate or apply 
5 to 10 minims of a 5 per cent solution of cocaine around, the site of the wound. Tn cases 


of shock give hypodermic injections of caffeine and atropine sulphate, and administer 
subcutaneously or intravenously normal saline. 


19. FRonatophidia of India, p. 43. 
- Lancet, Sep. 13, 1941, Vol. II, p. 307; see also Lancet, 1872, Il, p. 185. 
uv. F. W. L Brit. Med. Jour. Aug. 16, 1924, p. 303. re 
- Revue Medicale de la Suisse Romande, L . 
Amer. Med. Assoc., June 1, 1929, p. 1897. Susanne, March 29, 1929, p. 205; Jour. 
19. Ansari, Brit. Med. Jour., Aug. 21, 1948, p. 388. 
20. Ind. Med. Gazette, Sep. 1931, p. 510. 
21. Ind. Med. Gazette, July 1936, p. 402. 
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FOOD POISONING 


Food poisoning occurs occasionally as an acute illness in a number of individuals 
shortly after the consumption of the same food. It is due to infection of the food with 
living bacteria of the Salmonella group, e.g. the Bacillus enteritidis of Gaertner and the 


Bacillus aertrycke. These bacteria are destroyed in the process of cooking but the toxins 
generated by them are resistant to heat and may be present in food even after boiling 
it for one hour. 


Hemolytic streptococci and staphylococci are reported to have produced outbreaks 
of food poisoning. 


The foodstuffs which are responsible for causing this kind of poisoning are diseased 
meats, fish, eggs, milk, cheese, ice-creams, and tinned foods. Such foods often appear 
quite fresh and do not show any alteration in taste or smell to arouse one’s suspicion 
of their poisonous nature. 


Outbreaks of food poisoning were formerly described as cases of ptomaine poison- 
ing on the assumption that the poisoning was caused by ptomaines produced by putre~ 
factive changes occurring in meat or other food, but there is no evidence to show that 
these substances are the causative agents of food poisoning. Moreover, ptomaines are 


late degradation products and are never found until the food has become too nasty 
to be eaten. 


Symptoms.—These usually commence soon after the ingestion of the food, when the 
toxins are the causative agents but they may be delayed for six to twelve or even tweny- 
four hours in cases where the living bacteria are the causative agents. The chief symp- 
toms are headache, giddiness, intense thirst, acute vomiting, diarrhoea with colicky pain 
in the abdomen, dilatation of the pupils, ptosis, cold, clammy skin, rise of temperature 
to 101° and 103° or 104° F. with rigors, muscular weakness, cramps and paralysis of the 


lower limbs. The pulse becomes slow, weak and finally imperceptible. Death occurs 
from failure of the heart. 


Diagnosis.—This is made by isolating the bacteria from the vomit, urine or feces 
and the suspected foods or from the bowels and solid organs of the sufferer after death 
and identifying them by cultural characteristics and agglytination tests. , 
treatment. Wash, out the stomach, and give brisk saline purgatives to empty the 
owels. 


Give saline infusions to promote elimination of the toxins from the system. 
Use stimulants, if necessary. 


Post-mortem Appearances—-The mucous membrane of the alimentary canal ‘is 
swollen and acutely congested with submucous petechial hemorrhages. The liver, spleen 
and kidneys are congested. The lungs are usually congested. - ' 


Food Allergy.—Owing to an inherent or acquired idiosynerasy some individuals are 
hypersensitive to certain kinds of food which are ordinarily quite harmless and suffer 
from gastro-enteritis, local urticarial rashes or asthmatic attacks, whenever they take 
any of these articles. The foods which produce these symptoms are protein in nature 
and are meat, fish, shell-fish, prawns, eggs, milk, cheese, etc. 


BOTULISM OR ALLANTIASIS 


This is a form of food poisoning which is caused by the toxins of the Bacillus 
Botulinus contained in sausages, potted meats, tinned fish, canned fruits, etc. 


Symptoms.—These commence generally within 24 hours after taking the unwhole- 
some food, but may be delayed for 72 hours. These are dryness of the mouth, difficulty 
of swallowing, retching, vomiting, colic and diarrhcea followed by constipation. The 
mervous symptoms then appear with dilatation of the pupils, ptosis, diplopia, aphonia 
and a sense of suffocation. Marked muscular weakness and nervous prostration are the \ 
prominent symptoms,...The pulse becomes weak, and the face becomes cyanosed. The 
temperature rises“to 103°F., but falls below normal towards death, which is preceded 


by delirium or coma. Death may occur within 24 to 48 hours or may be delayed for 
a week. 


Treatment.—Inject promptly the antitoxic .(anti-botulinus) serum, if it is available. 
Wash out the stomach to prevent further infection. Give mild laxatives followed by 
high irrigation of the intestine with enemata. Administer morphine hypodermically to 
re 


ieve vomiting and purging. It may be helpful to use stimulants and subcutaneous 
or intravenous injections of normal saline. 


Post-mortem Appearances.—Hyperseemia of the alimentary tract. The other organs 
are found congested. The bacillus may be isolated from the stomach contents and feces. 
during life and from the liver, spleen and intestinal content after death. 


FISH POISONING 


Certain kinds of fish belonging to the species, tetrodon, found in China and Japan; 
are very poisonous, and cause death within an hour. a 
89 
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Fish in sprawn is likely to produce poisonous symptoms. Of all the varieties of 
shell-fish, mussel is the chief, that gives rise to poisonous symptoms on account of a 
powerful toxin, mytilotoxine, which develops chiefly in its liver. The characteristic 
symptoms are urticaria and difficulty of breathing. Death may occur from collapse 
within two hours. 


The symptoms of gastro-enteritis may occur from eating stale or decomposed oysters. 


PTOMAINES 


These are alkaloidal bodies produced by the action of saprophytic micro-organisms 
upon nitrogenous materials, probably during the process of decomposition. They are 
called cadaveric alkaloids, as they are generated in the dead tissues; while alkaloids 
secreted by the living cells during the metabolic processes are called leucomaines. 


Ptomaines exist as methylamine in the gaseous form, as ethylamine in the liquid 
form and as neurine in the solid form. They are unstable alkaline bases, forming salts 
when acted upon by acids. \ 


These ptomaines resemble very closely vegetable alkaloids, such as veratrine, mor-~ 
phine, codeine, etc.. inasmuch as they respond almost to the same chemical group 
reagents and physiological tests. At present there is no special test by which a cada- 
veric alkaloid can be distinguished from a vegetable alkaloid; however, no cadaveric 
alkaloid will yield the same chemical reactions and will have the same physiological 
results, if injected into the body of a healthy animal, as any of the vegetable alkaloids. 


In suspected poisoning, when one of the rare vegetable alkaloids, which does not 
ordinarily respond to chemical tests, has been detected in the body, the defence pleader 
may set up a plea that the alkaloid was not a vegetable poison, but a ptomaine developed 
in. the body after death. 


In this connection it is important to know that most of the ptomaines that have 
been discovered are non-poisonous except neurine and mydaleine, which are actively 
poisonous and produce symptoms resembling those produced by atropine, muscarine, 
aconitine, etc. It is said that neurine is not generated till the fifth or sixth day has 
elapsed since death, and mydaleine not until the seventh day and that too in traces only. 
It must, however, be remembered that these putrefactive bases, being volatile and soluble 
in water, are not likely to be extracted with immiscible solvents from organic mixtures. 
Bagchi 22 states that in his laboratory necropsy materials from nearly one thousand cases 
are analysed every year, but he has never been able to isolate such bases from the 
viscera of highly decomposed bodies which are so common in India, especially during 
the hot and rainy months of the year. 


22. Ghosh and Bagchi, Organic and Toxicological Chemistry, Ed. IV, p. 482. 


CHAPTER XXVII 
IRRITANT POISONS— (Contd.) 


C. MECHANICAL (VULNERANT) POISONS ® 


Mechanical irritants are actually not poisons inasmuch as they do not 
produce any toxic symptoms by being absorbed in the blood, but they are 
included in the expression “unwholesome drug or other drug” of section 
328 of the Indian Penal Code, as they act mechanically by a local action, 
and cause irritation of the stomach and bowels with their angular edges or 
sharp points, when they are swallowed. The examples are powdered glass, 
diamond powder, pins, needles, nails, chopped animal and vegetable hairs. 


POWDERED GLASS 


Symptoms.—Taken internally, powdered glass produces a sharp, burning 
pain in the throat and stomach and later in the intestines. This is followed 
by nausea and vomiting, the vomited matter containing streaks of blood. 
There is generally constipation, but sometimes there is diarrhcea. The 
motions are passed with pain and are usually mixed with blood. Death may 
occur from shock, especially if the stomach or intestine has been perforated. 


At Agra, a young Mahomedan male, aged 20 years, was invited for 
breakfast at his father-in-law’s house, where he was given powdered glass 
in the food. About 8 hours after the breakfast he complained of an intense 
burning pain in the pit of the stomach, and brought up mouthfuls of blood 
without any nausea or pain in the throat. The vomiting of blood was so 
persistent that he became pale and had almost collapsed with a thready and 
imperceptible pulse, when ergot injection and saline infusion had to be tried, 
The symptoms abated after three days. 


Fatal Dose.—Not known. From his experiments Lessauvage! found that 
two-and-a-half drachms of powdered glass given to a cat did not cause any 
harm, and a dog took six or seven ounces in eight days without suffering 
the slightest inconvenience, although it was administered when the animal 
was fasting and the fragments were frequently a line in length. He himself 
swallowed a considerable number of fragments of glass upto 2 mm. (0.08 
inch) long without producing any deleterious effects. 


Fatal Period—Uncertain. A woman, 25 years old, of Mandi State, who 
swallowed powdered glass with the intent of committing suicide, died in 2 
hours.? In a fatal case reported by the Chemical Analyser of Bombay death 


occurred in 48 hours,® and in another case recorded by Reichardt death took 
place in 6 days.4 


Treatment.—Give bulky food, such as a large quantity of rice, and then 
give emetics, as well as purgatives. Give ice and morphine to relieve thirst 
and pain. Adopt such remedies as will combat collapse. 


Post-mortem Appearances.—Erosions may be found in the mouth, 
pharynx, cesophagus, stomach and upper part of the small intestine, Frag- 
ments of glass may be found adherent to the mucous membrane of the 
stomach which is covered with tenacious mucus. The mucous membrané 


of the stomach and intestines is red, congested and streaked with blood, and 
may occasionally be inflamed. 


# 


1, Peterson, Haines and Webster, Leg. Med. and Tozic., Vol. I, Ed. II, p. 889. 
2. Punjab Chemical Examiner's Annual Report, 1926, p. 2. 
3. Collis Barry, Legal Med., Vol. II, p. 589 


4. Arch, d. Pharm. Second Series, Vol. XCI, p. 92; Peterson, Haines and Webster, 
Leg. Med. and Towic., Vol. II, Ed. Il, p. 893. au 
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In the case of the young woman of Mandi State who committed suicide 
by swallowing powdered glass, no excoriations were seen in the mouth or 
cesophagus at the post-mortem examination, but the stomach was highly 
congested, especially the greater curvature. The stomach contained un- 
digested boiled rice mixed with pieces of glass. As much as 190 grains of 
powdered glass were collected from the stomach and the biggest piece 
weighed 3 grains. The small intestine was congested very much and parti- 
cles of glass were found adherent to the mucous membrane. The ileo-czecal 
valve was intensely congested. The mucous membrane of the stomach was 
leathery, but in the intestine the rugee exhibited the’ appearance of minute 
scratches under the lens and fine particles were visible between the folds, 
The larger pieces of glass were found high up in the intestine. 


Chemical Detection—By straining the stomach contents and fzxces 
through a muslin cloth, glass fragments may be detected with the naked 
eye, or they may be seen as transparent and amorphous pieces under the 
microscope. so 

The Chemical Examiner of Bengal reports a case referred to him by the Civil Sur- 
geon of Howrah in which the cook of a European Guard attempted to poison his master 
with powdered glass mixed with meat curry. The Guard took a portion of it but, 
suspecting something wrong with it, handed over the remainder to the police who for- 
warded it for chemical analysis along with the stool of the complainant which he passed 
after taking the meal. Coarsely powdered glass with many small sharp fragments was 
detected both in the curry.as well as in the stool.5 

Medico-Legal Points.—The popular belief is that glass is highly poisonous 
so that it is frequently administered in a powdered or ‘crushed form mixe 
with some articles of food, such as rice, wheat flour, sweets, etc. Usually a 
woman pounds her own glass bangle or a glass bottle and gives it to her 
husband in some dish with homicidal intent. In a case* where a woman, 
17 or 18 years old, administered the powdered glass of her bangles to her 
husband in chapatis (bread) with the intention of causing his death, she was 
convicted of having attempted to murder her husband under section 307 ; 
ILP.C., as he did not really become ill owing to prompt treatment. In his 
annual report for the year 1948, the Chemical Examiner of the Uttar and 
Madhya Pradesh (United and Central Provinces) cites a case from Bhandara 
where a woman administered to her husband powdered glass in the food 
prepared from besan (gram flour) with a view to killing him, but suspecting 
that some unwholesome substance had been mixed in his food he vomited the 
food taken by him. Powdered glass was detected in the vomit and in the 


remaining portion of the food. Sometimes glass is mixed with arsenic before 
administration. 


Powdered glass is rarely selected for suicidal purposes. A. case” is 
recorded where a man swallowed powdered glass mixed with nitric acid and 
kerosene oil with a view to committing suicide, but he was removed to 
hospital where he recovered after proper treatment. The vomited matter 
contained particles of glass, nitrates and kerosene oil. Kinj and Naidu ® also 
report the case of a hysterical girl, who swallowed broken bits of glass 
bangles and valet razor blades by sandwiching them between slices of bread 
with intent to commit suicide. She drank copious draughts of water and 
was given 4 ounces of kaylene-ol 4 hours after swallowing them. They all 


passed out in 48 hours without causing damage to the mucous 
or the walls of the stomach or intestines. . re membrane 


Powdered glass is occasionally employed for destroying cattle. 


5. Ind. Med. Gaz., Aug. 1915, p. 305. oo 


6. = * & , a 
Cr. Low Sear gh otc Revision Appeal No. 103 of 1941, K. E, v. Mst. Gangoo, 43 


7. Madras Chem. Exam. Annual Rep. 
8. Ind. Med. Gaz. Nov. 1947, p. 648.” me _ ° 
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Glass does not produce the desired effect, if it gets entangled in the 
mucus or food in the stomach. Similarly it will not have any bad effects, 
if it is so well powdered as not to have any sharp points, or if it is so well 
chewed as to get well powdered before it is swallowed. This is the reason 
why ‘professional exhibitors (human ostriches) do not come by any harm 
by swallowing glass. Some years ago, the author saw in Bombay a gentle- 
man and his wife both eating chimney glass without any ill-effects. 


DIAMOND POWDER 


When swallowed, diamond or diamond powder may produce injurious effects owing 
to the mechanical action of its sharp prominent angles and edges. However, owing to a 
false popular belief that it is highly poisonous, diamond powder is sometimes taken 
suicidally or administered homicidally. In his annual report for the year 1935, the 
Chemical Examiner, Madras, mentions the case of a man, who swallowed one morning 
8 powdered diamonds (size not known) with a view to committing suicide. An hour 
later he complained of pain in the stomach and was attended to by a doctor. His 
stomach was washed out, and was given butter and boiled rice. The stomach wash was 
found to contain minute transparent particles of diamond under the microscope. He also 
quotes another case in his annual report for the year 1949, where a woman removed one 
of the diamonds from her ear ring, powdered and swallowed it after locking herself in 
a room. She recovered under treatment. | 


In a Hyderabad poisoning case it was alleged that diamond powder was administered 
in pansupari, but it had no effect.9 In the famous Baroda case white arsenic and a very 
fine powder of diamond were mixed in a sherbet drink. 


NEEDLES 


These have been swallowed for suicidal purposes, and are known to have caused 
death. Rarely, needles mixed with food may be used for homicidal purposes. A case 10 
of attempted murder by making a man swallow plantains in which a number of sewing 
needles had been hidden was registered in the police-station of Gudiatham under section 
307, LP.C., against one Balu Iyer and another person. One Srinivasa Rao, an ex- 
employee of a hotel in Gudiatham, revealed in his statement to the police that in fulfil- 
ment of a wager entered into between him and the son of his former employer, he was 
made to swallow four plantains, one by one. As he was swallowing the fourth plantain, 
a needle pricked his throat and only then he realized that a trick had been played on 
him. He immediately rushed to Madras and sought admission into the general hospital. 
Here twenty-three needles came out as a result of his vomit, and an x-ray examination 
of the man showed that there were still about twelve needles in his intestines, giving 
him excruciating pain. 


CHOPPED ANIMAL HAIRS 


These are supposed to be poisonous, and have been given to cattle with the idea 
of destroying them, but it should not be forgotten that sometimes round boluses of hairs 
are found in the stomach and intestines of animals dead from natural causes. 


Finely chopped human hair is recognized as a slow poison and given in curry or 
other soft food in Singapore. 


In his annual report for the year 1932, the Chemical Examiner of Bengal reports a 
case where chopped hair mixed with dry plantain leaves and dust was given to a woman 
for administration of the same to her husband with food “to correct his temper and to 
make him love her”. A case 11 is also recorded where a tuft of chopped hair and small 
fragments of human nails were administered in rice and vegetables to a Mahomedan 
male by his wife probably as love-philters. 


Chopped human hair mixed with lime, earth or powdered bone is used as a cattle 
poison, particularly in the districts of Gaya and Hazaribagh in Bihar and in the district 
of Mymensingh in Bengal.!2 


VEGETABLE HAIRS 


Fine, short hairs derived from the leaves and stalks of certain plants are called 
stinging hairs, and act as mechanical irritants when they come into direct contact with 
the skin. These hairs taper towards their apices and terminate in small bulbs, which 





9. Times of India, Dec. 21, 1935. 

10. Times of India, June 20, 1950, p. 3. 

11. Beng. Chem. Exam. Ann. Rep., 1936, p. 11. 
12. Beng. Chem. Exam. Ann. Rep., 1937, p. 16. 
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contain an irritant fluid consisting of histamine and acetylcholine. The bulbs break off 
at the slightest touch, and the hairs piercing the skin pour out the contents which pro- 
duce severe irritation. Thus, brown, rigid, pointed hairs covering the pods of an annual 
climbing plant, called Mucuna pruriens (N.O. Leguminose), the cow~itch, cowhage or 
“Russian fleas” (Kavach), produce local redness with a strong burning sensation follow- 
ed by intolerable itching, inflammation and even blisters when applied to the skin, and 
are liable to set up the symptoms of irritation in the mouth and throat, when swallowed 
in water. If inhaled, the dust of the powdered hairs produces pain and swelling of the 
respiratory tract and may cause death from suffocation. 


The treatment consists in washing the part with warm water containing an. alkali, 
such as sodium carbonate, when Mucuna pruriens is applied to the skin, and in ad- 
ministering olive oil or liquid paraffin when it is taken internally. Luminal may be 
given by the mouth to relieve intense itching, and ephedrine hydrochloride may be given 
hypodermically if the skin rash is of an urticarial nature. 


The hairs are usually scraped off from unripe pods without any risk, and are dried 
and stored for criminal use. A case of torture by Mucuna pruriens is recorded in the 
annual report of the Chemical Examiner, Bengal, for the year 1909. A. lad, AS years old, 
threw some powder of the burnt pods of this plant on a female relation of his on account 
of some quarrel between them. The woman suffered from itching and burning all over 
the body attended with a swelling for two days, but ultimately recovered. On analysis 
the partly burnt pods were found covered with fine stiff hairs.13 The Chemical Exa- 
miner of the United Provinces of Agra and Oudh mentions in his annual report for the 
year 1916, that an anonymous letter containing some of the hairs of Mucuna pruriens 
was sent. They leaked in the post office, and produced irritating symptoms on the 
hands of post office officials. In his annual report for the year 1931, the Chemical 
Analyser of Bombay also reports the case of two men who had a quarrel in the temple 
of Shri Vithoba at Pandharpur in Sholapur District, and one of them throw some 
powder over the other as a result of which he got almost unbearable itching of his body 
for which he was treated as an outpatient in the local dispensary. Some of the powder 
was seized by the police and sent for identification. It was found to contain numerous 
whitish hairs which were identified as those from the pods of the cowhage plant. In his 
annual report for the year 1949, the Chemical Examiner, Madras, cites a case, where 
two North Indian passengers in a railway train were found in possession of packets 
containing vegetable hairs of a stinging nettle (cowhage plant). The powder was alleged 
to have been used by them for rubbing on fellow passengers, and causing them irritation 
with a view to diverting their attention and in the meanwhile attempting to rob them. 


13. Ind. Med. Gaz., Sept. 1910, p. 362. 


CHAPTER XXVIII 


NEUROTIC POISONS 
POISONS AFFECTING THE BRAIN (CEREBRAL, NARCOTIC) © 
A. SOMNIFEROUS POISONS 


OPIUM (AFIYUM) 


Opium is the juice obtained by incision from the unripe capsules of the 
white poppy, Papaver Somniferum, and inspissated by spontaneous evapora- 
tion. The white poppy belongs to N.O. Papaveraceze, and is grown in India, 
Persia, Asia Minor, China and Egypt, but is cultivated in England and other 
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Fig. 178—Poppy capsule— Fig. 179.—Poppy capsule—incised. 
unincised. 


Poppy capsules (Post ka Doda), when they are ripe and dry, contain 
a trace of opium and are, therefore, narcotic in action, Their warm decoc- 
tion is used locally as a sedative fomentation and poultice. 


Poppy seeds (khas-khas) are innocuous and white in colour, and are 
used as food. They are sprinkled over some Indian sweets. They are 
regarded as demulcent and nutritive. They yield a bland oil, known as 
poppy-seed oil (khas-khas ka tel), which is largely used for culinary and 
lighting purposes. 


Opium occurs in more or less rounded, irregularly férmed or flattened 
masses, weighing from 250 to 1,000 grammes, and having a strong, charac- 
teristic odour and a bitter taste. When fresh, it is plastic and internally 
moist, coarsely granular or nearly smooth and reddish or chestnut brown, 
but becomes hard, brittle and dark brown on keeping. It is a highly com- 
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plex body, containing about twenty-five alkaloids, combined with meconic, 
lactic and sulphuric acids. Of these the most important is morphine which 
occurs in combination with meconic acid. Next in importance are codeine, 
narcotine, papaverine and thebaine. Opium yields from 6 to 23 per cent of 
morphine, 0.3 to 2 per cent of codeine, 2 to 8 per cent of narcotine, 1 per 
cent of papaverine and 0.3 to 1 per cent of thebaine. 


The Indian variety of opium which is known as the Banaras opiuin is a 
mixture of opium obtained from Madhya Pradesh and from the districts of 
Banaras, Ghazipur, Lucknow, Azamgarh, etc. in the Uttar Pradesh. The 
morphine content of opium from these several places varies from 7 to 14 
per cent, but the Banaras opium is standardized in the Government Opium 
Factory at Ghazipur to contain about 10 per cent of morphine. The total 
alkaloids of this opium usually go upto 40 per cent in which codeine is 
present to the extent of 1.8 and narcotine 6.4 per cent. 


Morphine, C ;HyO3;N.—This is the principal alkaloid to which the 
poisonous properties of opium are chiefly due. It occurs as a white powder’ 
or in white, shining crystals, having a bitter taste and alkaline reaction. It 
is very sparingly soluble in cold water, but soluble in 400 to 500 parts of 
boiling water. It is slightly soluble in ether and alcohol, but dissolves 
in acetic ether and amyl alcohol. It readily dissolves in dilute acids and in 
solutions of caustic alkalies and alkaline earths. It forms crystalline salts, 
of which morphine hydrochloride and morphine sulphate are pharmacopceial 
preparations and morphine acetate is a non-official preparation, the dose of 


each being 4 to 1/3 grain. These salts are bitter in taste, neutral in reaction 
and freely soluble in water. 


Morphine has a specific action on the nerve-cells of the brain, and has a 
narcotic effect. 


Heroin (Diacetyl-morphine or Diamorphine), Dionin (Ethyl-morphine) 
and Peronin (Benzoyl-morphine) are artificial alkaloids derived from 
morphine and are used in medicine to allay cough in phthisis and asthma. 
Hydrochloride of heroin is now official under the name, Diamorphinee hydro- 
chloridum, the dose being 1/12 to 1/6 grain. 


Dilaudid (Dihydromorphinone hydrochloride) is an oxidation product of 
morphine. It is a colourless, crystalline substance, freely soluble in alcohol 
and water, but insoluble in ether. It is used as a substitute for morphine 
in 1/24-to 1/12-grain doses by mouth or in 1/30-grain doses subcutaneously. 


Codeine, C;sFl2103N.—This is chemically methylmorphine, and occurs in 
nearly colourless trimetric crystals. It is soluble in 120 parts of water, in 
2 parts of alcohol and in chloroform. It is soluble in aqueous ammonia, but 
insoluble in excess of potash or soda solution. It dissolves easily in dilute 
acids, and forms neutral salts. Codeine and its salt, codeine phosphate, are 
pharmacopceial preparations, the dose of each being 1/6 to 1 grain. Tabellae 
codeinae compositae (Compound tablets of codeine or tablets of aspirin, 


phenacetin and codeine) and Tabellae codeinae phosphatis are the official 
preparations of codeine phosphate. . 


Narcotine, papaverine and thebaine 
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Thebaine has a convulsant action, and produces tetanic spasms resem- 
bling those caused by strychnine but is much less powerful. The fatal dose 
is not known. About 8 grains would produce poisonous symptoms.} 


Dicodid (Dihydrocodeinone acid tartrate) and Eukodal (dihydroxy- 
codeinone hydrochloride) are salts which occur as white crystals, soluble in 
water. The dose of dicodid is 1/16 to 1/12 grain and that of Eukodal is 
1/12 to 1/6 grain orally and 1/6 to 1/3 grain subcutaneously. 


Official Preparations—-The following are the official preparations ‘of 
opium and its alkaloids ;— 


1. Opium Pulveratum (Powdered opium) Synonym, Pulvis Opii. It contains 10 
per cent of anhydrous morphine. Dose, 4 to 3 grains. 


2. Pulvis Cretoe Aromaticus cum Opi.—Strength, 0.25 per cent of morphine. Dose, 
10 to 60 grains. 


3. Pulvis Ipecacuanhce et Opii (Pulv. Ipecacuanhce Co., Dover’s Powder) —Strength, 
10 per cent of opium. Dose, 5 to 10 grains. 


4. Tabellee Acidi Acetylsalicyli cum Ipecacuanha et Opio (Tablets of Aspirin and 
Dover’s Powder).—Strength, each tablet contains not less than 94.5 per cent and not 
more than 105 per cent of Acetylsalicylic acid and not less than 0.9 per cent and not 
more than 1.1 per cent of morphine. Dose, 1 or 2 tablets. 


5. Tabellee Ipecacuanhce et Opit (Tabelloe Pulveris Ipecacuanhce Compositce or 
Dover’s Powder Tablets).—Strength, the average weight of anhydrous morphine in the 
tablets is not less than 0.9 per cent and not more than 1.1 per cent. Dose, each tablet 
should contain 5 grains of powder of ipecacuanha and opium. 


6. Tincture Opii (Laudanum).— Strength, 1 per cent of anhydrous morphine. Dose, 
5 to 30 minims. 


7. Tinetura Opii Camphorata (Tinctura Camphorce Co.; Paregoric or Paregoric 
Elixir) —Strength, 1/37 grain of morphine in 1 fluid drachm. Dose, 30 to 60 minims. 
8. Morphince Hydrochloridum.—Dose, 4 to 1/3 grain. 


9. Liquor Morphincee Hydrochloridi—Strength, 1 per cent of morphine hydro- 
chloride. Dose, 5 to 30 minims. 


10. Suppositoria Morphince—-4 grain of morphine hydrochloride in each. 


11. Trochisci Morphince et Ipecacuanhoe.—Strength, 1/32 grain of morphine hydro- 
chloride in each. 


12. Morphince Sulphas—Dose, § to 1/3 grain. 


13. Injectio Morphince et dtropince—Strength, 4 grain of morphine sulphate and 
1/100 grain of atropine sulphate. Dose, 8 to 15 minims. 


14. Injectio morphince sulphatis Dose, morphine sulphate, by subeutaneous 
injection, 4 to 1/3 grain. 

Proprietary Medicines. —The following are the proprietary medicines 
containing opium or morphine :— . 

1. Chlorodyne.—Strength, about 4 grains of morphine, hydrochloride to an ounce! 


In addition to morphine it contains chloral, chloroform, hydrocyanic acid and ‘tincture’ of 
cannabis indica. a 


2. Dalby’s Carminative.—Strength, oh minims of laudanum to 1 fluid ounce. 


3. Nepenthe.—It is also known as anodyne tincture, and contains 0.84 per cent of 
morphine. 


4. Sydenham’s Laudanum.—This is tincture of opium flavoured with saffron, and 
is called Tinctura Opii Crocata. It contains 1 per cent of anhydrous morphine. ‘Dose, 


5 to 30 minims. 

Symptoms. —These commence usually in from half-an-hour to an hour 
after the poison has been taken. The symptoms commonly take more time 
to appear when opium is taken in a solid form than when it is taken in 
solution. Cases have, however, occurred where the symptoms have 
appeared almost immediately or within a few minutes, especially in children 
and after a hypodermic injection of morphine or have been delayed ‘for 


~~ 


1. Blyth, Poisons, their Effects and Detection, Ed. V, p. 321... 
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several hours. The symptoms manifest themselves in three stages, viz. (1) 
stage of excitement; (2) stage of sopor; (3) stage of narcosis. 


1. Stage of Excitement—During this stage the symptoms are increased 
mental activity, loquacity, restlessness, or even hallucinations, flushing of the 
face and increased action of the heart. This stage is of a short duration, and 
may be absent if a large dose is taken. In children convulsions are a marked 
feature in the first stage. In adults a widely excited, and even a maniacal 
condition may be seen in this stage. An Indian soldier at Poona who com- 
mitted suicide by taking opium was very excited and noisy for about a 
quarter of an hour and then became deeply comatose.” 


2. Stage of Sopor.—The nerve centres are depressed during this stage, 
which sometimes comes on quite suddenly. The symptoms are headache, 
giddiness, lethargic condition, drowsiness, and an uncontrollable desire to 
sleep, from which the patient may be roused by external stimuli. The pupils 
are contracted, the face and lips are cyanosed and an itching sensation is felt 
all over the skin. The pulse and respirations are still normal. 


3. Stage of Narcosis—The patient now passes into deep coma from 
which he cannot be roused. During this stage the muscles are relaxed, and 
the reflexes are lost. All the secretions are almost completely suspended, 
except that of the skin, which feels cold and clammy. The face is pale, the 
lips are livid, and the lower jaw drops. The pupils are contracted to pin 
points and are insensible to light. The conjunctivee are injected. The pulse 
is slow, small and compressible. The respirations are slow, laboured and 
stertorous. 


At this stage recovery may take place by prompt and proper treatment ; 
otherwise in the case of fatal termination lividity of the surface increases. 
The pulse becomes slower, more irregular and imperceptible. The respira- 
tions are slower, more feeble, and assume the character of Cheyne-Stokes, 
death occurring from asphyxia. The heart may continue to beat for a short 
time after respiration has stopped. Convulsive twitchings in groups of the 
muscles are observed, and the pupils become widely dilated towards the end. 
Sometimes, death occurs from failure of the heart. The odour of opium may 
be present in the breath throughout the illnemsy This is sometimes masked 
by the injudicious administration of alcohol by relatives. 


Unusual Symptoms.—Vomiting and purging may be present in a few 
cases. In a case in which a sweeper in Lahore, an addict to opium, died 
from an overdose, one of the chief symptoms was vomiting. The vomited 
matter on chemical analysis showed the presence of opium. A young Hindu 
of Pangaon in Barsi Taluka, who died after taking the food pr ed by his 
wife, had symptoms of vomiting and purging. An analysis of the viscera 
revealed the presence of opium alone and no other poison.* 


Convulsions ofa _tetanoid. character are occasionally present, more 
frequent in children than in adults. In the case of a student of the Agra 


College, who died of opium poisoning, .the prominent symptoms were con- 
vulsions and a rise of temperature, which misled a medical attendant very 
much in the correct diagnosis. In the case of a private soldier in the first 
Yemen Infantry at Aden who died of opium poisoning, the chief symptoms 
were remittent attacks of convulsions and a rise of temperature to 104°F, 
before death. In the case ® of a-female, aged 32, who died of opium poison- 


- Bombay Chemical Analysers Annual Re ort, 1929, p. 7 
. Punjab Chemical Examiner’s Annual Report isa, .. 2 
: Bombay Chemical Analyser’s Annual Report 1925, 4 
- Shah, The Bombay Medical Jour., Vol. L No. 5, Pp. v7 . 
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ing, the chief symptoms were muscular rigidity, violent delirium, frequent 
respirations (58 per minute) and a temperature of 106°F. Opium was 
detected by the Chemical Analyser in the stomach and its contents and in the 
other viscera, viz. the liver, spleen and kidneys. 


In a few cases the pupils may be found dilated in the earlier stage, 
especially when chlorodyne has been taken. The dilatation of the pupils is 
probably due to hydrocyanic acid contained in it. , 


Syncope may occur in some individuals after the subcutaneous adminis- 
tration of morphine. A case is recorded where one-sixth of a grain of mor- 
phine hydrochloride injected subcutaneously almost proved fatal to an old 
man." 


After an apparent remission of symptoms, sometimes it so happens that 
they return with more severity to end in death. This is explained by the 
fact that absorption is practically in abeyance during the stage of depression, 


and the poison is reabsorbed from the alimentary canal, when circulation 
has improved. 


Codeine resembles morphine in its action, although it is much less 
poisonous. It excites the brain and the cord more than morphine. The 
symptoms produced by codeine poisoning are sometimes nausea, vomiting, 
abdominal pain, delirium and convulsions, and thus differ from those caused 
by morphine poisoning. There is also less constipation than with morphine. 


Diagnosis.—Opium poisoning has to be diagnosed from apoplexy, urzemic 
coma, diabetic coma, epileptic coma, hysterical coma, acute alcoholic poison- 
ing, carbolic acid poisoning, and compression of the brain. 


Apoplexy.—In apoplexy the patient affected is usually fat and old. The 
onset is sudden and abrupt. The chief symptoms are a slow, full pulse and 
paralysis, usually hemiplegia. The pupils are dilated except when the lesion 
is in the pons Varolii, when they are contracted but not symmetrical, and the 
temperature is raised to 103° or 104°F. A case 8 is reported where encepha- 
litis lethargica was diagnosed as opium poisoning, as the patient was semi- 


comatose with the pupils fixed and contracted to pin points and his tempera- 
ture was subnormal. 


Uremic Coma.—In ureemic coma there is always the previous history 
of a kidney disease with the presence of albumin and casts in the urine and 
anasarca. Epileptiform convulsions generally precede coma. 


Diabetic Coma.—The onset is gradual and the skin is flushed. The res- 
pirations are slow and deep, and the breath has a sweet odour of acetone. 
The urine contains sugar and aceto-acetic acid. 

Epileptic Coma.—This follows an epileptic fit, which may affect persons 
of all ages. The face and lips are generally livid. The pupils are dilated. 
The patient is easily roused, as the coma is less profound. 


Hysterical Coma.—This is commonly met with in females and rarely in 
males. There is a history of hysterical fits with convulsive movements. 
Saliva may be seen issuing from the mouth. The tongue is, as a rule, not 
bitten and the reflexes are not altered. Recovery is generally rapid. 


Acute Alcoholic Poisoning.—In. acute alcoholic poisoning the chief symp- 
toms are the congested face, injected eyes, dilated pupils, odour of alcohol in 
the breath and snoring respirations. The patient may be roused by loud 
shouts or vigorous shaking, and there is no paralysis. 





7. Blyth, Poisons, their Effects and Detection, Ed. V, p. 307. ~ 
8. Toms, Brit, Med, Jour., Nov. 1, 1924, p. 814. = 
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Carbolic Acid Poisoning—The most characteristic signs are white 
patches on the lips and mouth, characteristic odour of the breath and green 
coloured urine. 


Compression of the Brain —History of an accident, probably fracture of 
the skull bones. The pupils are unequal or dilated with subconjunctival 
hgemorrhages. 


Fatal Dose.—The smallest dose that has proved fatal to an adult is 4 
grains of crude opium. The lethal dose for a healthy adult, not addicted to 
opium, usually varies from 15 to 30 grains, though recovery has taken. place 
after much larger doses. The smallest fatal dose of the tincture of opium is 
20 minims in a female adult,® but large doses even upto 8 ounces have been 
recovered from under prompt treatment. The usual fatal dose of morphine 
or its salt for a healthy non-addict is 1 to 3 grains, but recovery has followed 
much larger quantities. One-sixth of a grain of morphine hydrochloride 
injected subcutaneously has produced alarming symptoms in an old man, 
while half a grain of morphine hydrochloride administered hypodermically 
has caused the death of aman. On the other hand, recovery has taken place 
after the hypodermic injection of about 12 grains of morphine. Medicinal 
doses of heroin have produced toxic symptoms, and 6.9 grains '” have proved 
fatal, while 9 grains’! have been recovered from. Four grains of codeine 
have caused dangerous symptoms, but codeine rarely causes death. 


Much smaller quantities of opium and its alkaloids have proved fatal to 
children. For example, 1 grain of Dover’s powder equivalent to 1/10 grain 
of opium, 1 to 2 minims of the tincture of opium and 1/12 grain of morphine 
hydrochloride have each killed children. Recoveries have, however, 
occurred from very large doses, e.g. 74 grains of opium, 2 drachms of the 
tincture of opium and 3 grains of morphine sulphate. I have successfully 


treated several infants and children who had been accidentally poisoned by 
overdoses of opium or its preparations. 


Fatal Period.—The shortest fatal period on record is 45 minutes. The 
usual fatal period is 8 to 12 hours. Recovery is probable, if a patient sur- 


vives 24 hours. In rare cases, however, death has been delayed for 2 to 8 
days. | 


Treatment——Wash out the stomach first with warm water preserving the 
washing for chemical analysis, and then with a solution of potassium per- 
manganate of the strength of 10 to 15 grains to the pint of water. This 
washing should not be preserved for transmission to the Chemical Examiner, 
as potassium permanganate oxidizes opium and its alkaloids and renders 
them unidentifiable. It also converts morphine. into oxydimorphine, which 


does not satisfy any of the tests for morphine.!2 e oxidizing action is 


increased by the addition of dilute sulphuric acid. To continue this action 


it is advisable to allow about half-a-pint of the solution to remain in: the 


stomach. The practical test to stop the lavage of the stomach is to find the 
return water of a pink colour. _ 


If potassium permanganate is not available the stomach may be washed 
out with an infusion of tea or tannic acid or a mixture of fine y powdered 
animal’ charcoal and water. Mustard or zine sulphate may be given as an 
emetic. A prompt emetic is the hypodermic injection of apomorphine hydro- 
chloride, 


but it should be administered cautiously, as it may increase 
asthenia. 





9. Bombay Chemical Analyser’s Annual Réport, 1929, p. 7. 
10. far tena Amer med Aa8OC 1917, Vol. H, e BTL, i 

" partindale and Westcott, Extra Pharmacopoeia, Vol.'I, Ed. KXIT, p. 705. 
12. Henry, Plant Alkaloids, Ed, It, p. 462. — a gs et ow * vywh owe 
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Even in poisoning by the hypodermic injection of morphine the stomach? 
should always be washed out as, after absorption in the blood, morphine is 
excreted into the stomach from which it is again liable to be reabsorbed. 


The bowels should be cleared by the administration of half-an-ounce of 


magnesium sulphate in water, and the bladder should be emptied by cathe- 
terization, if necessary. 


If a patient is seen in the earlier stages before coma has supervened an 
attempt should be made to keep him awake by flicking a wet towel on the 
face, or slapping, pinching, etc. He should not be made to walk. 


Administration of oxygen at high tension is necessary if cyanosis is 
present. If respirations are markedly depressed artificial respiration should 
be given. Patient may be put in an iron lung if available. 


The body heat should be maintained by hot water bottles and warm 
blankets. The heart should be stimulated by hypodermic injections of 
caffeine, strychnine and sulphuric ether. Hot coffee or tea may be adminis- 
tered either by the mouth or by rectum. 


A 25 per cent solution of nikethamide (coramine) in doses of 5 to 15 cc. 
may be administered intravenously or intramuscularly as a stimulant to the 
respiratory and circulatory systems, and repeated as necessary. 

If there is no doubt that coma is due to o 
N-allyInormorphine (Nalline, Merck) should be given intravenously. In a 
couple of minutes the respiratory rate usually increases and the pupils 
dilate. If not, 10 mg. more may be given intravenously. As its antigonistic 
action subsides, 10 to 15 mg. may be given subcutaneously at 15 to 30 
minutes interval until the patient is aroused. This drug should be used with 
care in opiate addicts, as its use precipitates the maniacal dysphoria of the 


abstinence syndrome.’*? Shock is treated by giving 1,000 cc. of -5 per cent’ 
glucose saline intravenously by drip method. _ 


Charles R. Bex1* reports a case in which a lady who had swallowed 
some 6 ounces of laudanum half-an-hour earlier was saved by free vene- 
section when she had got coma, stertorous breathing, deep cyanosis and com- 
mencing cedema of the lungs, Sen™ also advises venesection, specially 
when the patient is cyanosed and has a feeble pulse. Fifteen ounces of blood 
should be drawn out at once to relieve the congested heart, when blood 
pressure is not very low, and the loss should be replenished by normal saline 
or 25 per cent glucose solution given intravenously.’ Adrenaline chloride 
solution should be given to guard against the fall of blood pressure, or 25 to 
30 mg. of ephedrine may be injected subcutaneously. 


Post-mortem Appearances.—The post-mortem appearances are not very 
characteristic, but the sigris of asphyxia are prominent. The face and the 
finger-nails are livid. Froth is seen at the mouth and nostrils, The blood is 
usually dark and fluid. \ : 


When the stomach is opened, small, soft, brownish lumps of épium may 
be found in its contents, which may also look brown and viscid, and may 
give the smell of opium. a | 

The smell of opium is often noticed, as soon as the chest is opened, but 
it disappears with the setting in of putrefaction. The trachea is rosy 
coloured, congested and covered with froth, if seen after'death. The lungs 
are often engorged and oedematous, and exude frothy fluid blood on section. 
The bronchial tubes are also congested and contain froth. ‘The right side of 


piate poisoning then 5 mg. of 


fo 





14. Lancet, April 23, 1927, 


13. Pharmacology in Medicine by Victor A. Drill, 1954, p. 1817, 
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the heart is full of blood, and the left is empty. Sometimes, both the cham- 
bers are full with venous engorgement. The brain and its membranes are 
congested. Similarly, the abdominal organs are largely congested, and 
exude dark fluid blood on section. The bladder is generally full of urine. 


In the case '* of an adult Hindu who died of opium poisoning, about four 
ounces of partly clotted blood were found in the ‘pericardial cavity and the 
substance of the brain was found congested. There was extravasation of 
blood in the skin of the neck and chest and both sides of the abdomen. On 
the front of the chest the hemorrhages were at intervals, while on the sides 
of the abdomen and neck the hemorrhages were continuous. There were 
heemorrhages in the skin at intervals on the face and forehead. There were 
also heemorrhages in the skin of the back as far as the suprascapular regions 
from the nape of the neck. There were a few hemorrhages in the skin on 
both the feet. 


Chemical Analysis—To ascertain whether the suspected article contains 
opium or not, it is necessary to detect the presence of meconic acid and 
morphine, if possible. 

Test for Meconic Acid—A neutral solution of ferric chloride gives a 
blood-red colour, which is not destroyed by boiling or by adding hydro- 
chloric acid (distinction from acetates and formates) or mercuric chloride 
solution (distinction from thiocyanates). The red colour disappears on the 
addition of stannous chloride, but it reappears on the addition of nitrous 
acid. 


Tests for Morphine.—1. Marquis’s Test—A drop of a mixture consist- 
ing of 3 cc. of concentrated sulphuric acid and three drops of formalin (40 
per cent formaldehyde solution) added to a fragment of the suspected residue 
produces a purple-red colour, which changes gradually to violet and finally 
to blue, if morphine is present. Codeine and apomorphine produce a violet 
colour. changing to blue, but not the initial purple-red. Narcotine produces 
a violet colour, but it becomes olive-green and finally yellow. Oxydimor- 
phine gives'a green colour. Dionin gives a dark blue violet colour, while 
heroin produces the same colours as morphine, 


2, One or two drops of neutral ferric chloride solution added to a 
neutral solution of a morphine salt produces a blue colour. 

3. Husemann’s Test.—If two or three drops.of concentrated sulphuric 
acid are added to the morphine residue, and the mixture is heated on a water 
bath for about half-an-hour, a reddish or reddish-brown or black colour 
appears. On cooling and on adding a drop or two of concentrated nitric 
acid or a crystal of potassium nitrate a reddish-violet colour appears which 


changes immediately to blood-red and then to reddish-yellow and finally 
fades away. 


4. Frohde’s Molybdic Test—One or two drops of freshly prepared 
Frohde’s reagent (0.1 g. of ammonium or sodium molybdate dissolved in 10 
cc. of concentrated sulphuric acid) added to a fragment of the dry morphine 


residue on a white porcelain dish produces a violet colour which ch 
anges to 
blue, green and finally to pink or rose-red. : 


5. Porphyroxine Test—The alkaline ether extr i 
Stas-Otto process is allowed to evaporate spontaneously in Seti peeveleis 
dish. To the dry residue a few drops of hydrochloric acid are added, and 
the dish heated over a flame, when a pink or rose-red colour shows the 
presence of porphyroxine, a neutral constituent of opium, first described by 
Merck. This test was thought to be peculiar to Indian opium only, but 


16. Bombay Chemical Analyser’s Annual Report, 1929, p. 7. 
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Bamford has shown that at least some specime . 
Smyrna opium respond to this test.17 Ms of both Turkish and 


Medico-Legal Points.—Opium is about the comp, 
suicide. Young men, who have lost money in speeuins , 
who have been scolded by their parents for some 5 ation or gambling, or 
to its use. Similarly, women who have quarrelleg ence, frequently resort 
relatives, or who have been disappointed in love, ta}, with their husbands or 


their relatives or to end their imaginary worries and. ers either to terrify 
es. 


st drug selected by 


Suicides usually mix opium with mustard oj] a 
that these substances increase its absorptive Power, pattcetida, in the belief 
tion about this belief. However, it is true that my. ut there is no founda- 


to be eliminated even by washing out the stomach, "4 oil makes it difficult 


It is also believed that alcohol hastens the actig, £ om: . 
not do so in all cases. I saw an Anglo-Indian in er or opium, but it does 
beer and opium, but he developed no other symptom, 4, who took a bottle of 
throat and drowsiness. S except dryness of the 


Suicide by morphine is comparatively rare in Ind: 
report for the year 1927, the Chemical Analy ndia. In his annual 


: ser 
cases of suicide morphine as against 79 cases by Opie oom ay reports two 
Owing to its bitter taste, its characteristic 
colour opium is rarely used as a homicidal Poison mell and its dark-brown 


sometimes used to destroy illegitimate infants. for adults, although it is 


A case 18 occurred in the District of Khulna, where aw 
tained a visitor, who gave her alcohol to drink. She dieg s bee aged 26 years, enter- 
circumstances. Opium was detected in the viscera. Ubsequently under suspicious 
In his letter dated the 21st November 1946, Dr. Gopi B 
homicidal cases of opium poisoning which occurred to hj allabh Sahay describes two 
a boy, aged 18 years, and his sister, aged 16 years, went to sl Purulia. Two Santhalis, 
of rice and rice water at‘night. In the morning they dieg AY s after their usual meal 
nation the face was found cyanosed, the pupils were dilate d t the post-mortem exami- 
gested. The usual viscera were preserved and forwarde q ,and the viscera were con- 
who found opium in them. The cousin of their father wa... 0 the Chemical Examiner, 
opium in their meals and was prosecuted under sections 398 1% 2 tise to have given them 


02 1 
In his annual report for the year 1947, the Che 


: ' Mical ; 
Central Provinces mentions the case of a man who was 3 quxaminer of the United and 


District Bareilly. He was found to suffer from the s tted to hospital in Ambla, 


stated that he was given opium by a man in bhang sharbag "of opium poisoning. He 
the suggestion of his friend he took opium with a view to ater, he admitted that at 


against whom he had enmity. accusing falsely a person 
Opium is sometimes used as a cattle poiso 

the year 1925, the Chemical Examinér of the UP Tn his annual report for 

opium was found in a pill intended for poisoning ‘4, tes a case in which 

a case of Ballia, where an attempt was made ig of e. He also mentions 

some juar leaves mixed with gur. The substance on ‘son an elephant with 

to contain opium.? examination was found 


Cases of poisoning occur among infants ang at; 
ally swallowing crude opium or opium pills meant #yo7e8 by their accident- 
parents, who are in the habit of using the drug. elr parents or grand 
poisoned by an accidental overdose, as they are usual are also sometimes 
by their parents, especially of the labouring class, with, drugged with opium 
to unnatural sleep. a view to lulling them 


Children are extraordinarily susceptible to ip. . 
Hence great precaution should be used in Prescribing ‘the doe aa opium. 
or them. 





17, The Analyst, LV, 1930, pp. 445-46. 
18. Beng. Chem. Exam. Annual Rep., 1931, p. 9. 
19. Annual Report, 1926, p. 4. 
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ite 20 curious case of poisoning by opium in which a child, 
aged 3 onthe vas onecores by the teat of a feeding ttle being accidentally conta. 
minated with laudanum. The mother was in the habit of moistening the teat of the 
feeding bottle in her mouth before giving it to the baby, and at the time she had put 
a pledget of cotton wool soaked in laudanum in her tooth which was aching. 

Mode of Administration—Cases of poisoning, sometimes attended with 
fatal results, have occurred when opiate or morphine preparations have 
gained access to the system by channels other than the mouth, eg. application 
to an abraded surface, a wound or even the unabraded skin, hypodermic 
injection, or introduction into the rectum or vagina. Opium is rarely used 
for doping cigarettes.** 


Elimination.—Opium is eliminated chiefly as morphine in the faeces and 
urine. It is, therefore, necessary to preserve urine for chemical analysis 
especially in non-fatal cases of poisoning where the stomach wash does not 
give the tests for opium owing to the stomach having been washed out with 
a solution of potassium permanganate. Morphine is excreted by the stomach 
and intestines even when administered hypodermically. It is sometimes 
detected in the saliva and bile. That it is eliminated by the milk is proved 
by the occurrence of fatal poisoning in infants sucking their mothers, who 
have been poisoned by opium. A woman, aged 30 years, was admitted into 
the K. E. M. Hospital, Bombay, with a history of having taken opium. 
Opium was detected in the stomach washings of her child, one year old, 
who sucked the woman and showed signs of opium poisoning.** 


Elimination being very slow, a portion of opium accumulates in the 


system and a certain amount may be oxidized into oxydimorphine, which is 
found in the urine. 


Opium is said to withstand putrefaction in the presence of decomposing 
material. Stevenson detected morphine in the viscera two months after the 
death of a lady doctor.?* The Chemical Analyser of Bombay reports a case 
where opium was detected in the viscera of a body exhumed five months 
after death.** The Chemical Examiner of the United Provinces of Agra and 
Oudh writes in one of his letters to the author that “ highly decomposed 
viscera, after being preserved in the usual manner, have shown evidence on 
analysis of the presence of morphine after 3 to 4 months. It is, however, 
conceivable that, under certain adverse circumstances, morphine may under. 
go a change beyond recognition. Cases also.are known to happen where in 
undoubted opium poisoning cases no opium could be detected”. A 
Mahomedan male child, about 5 months old, died of opium poisoning in the 
King George’s Hospital at Lucknow on the 11th August 1920. Post-mortem 
examination was held on the 12th August 1920, 25 hours after death. The 
viscera were preserved and forwarded to the Chemical Examiner for analysis 
on the 25th August 1920. In his letter dated 13th September, the Chemical 
Examiner stated that no opium or other poison could be detected. 


Opium Habit (Opium Eating) —The habit of taking opium is prevalent 
throughout India. Ordinarily, crude opium is used but, on special festive 
occasions, Kasoomba, its decoction, is offered to the guests. Opium is also 
smoked in the form of Madak, Chandu or opium dross.2" In order to pre- 
vent the smoking of opium which is very much in vogue, especially in 
Calcutta, the Government of Bengal passed in June 1933, t 


he Bengal Opium 
Smoking Act, which provides for the registration of the existing smokers 


‘enemies PA le Nc Btn irc Ive 
20. Brit. Med. Jour., July 13, 1901, p. 78. 
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22. Bom. west “nalyser's Annual Rep., 1939, p. 5. 
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who should obtain a permit from the Excise Departinenit. Aiyone found 
smoking without a permit after March 1934, will be proseculed and ou eon- 
viction will have to undergo six months’ imprisonment combined with a fine. 
As a result of the recommendation of the Opium Enquiry Coimmitice in 
Bengal, since January 1, 1933, the limit of the possession. of opium by a 
person has been reduced from one tola to 12 grains. Anyone purchasing it 
in excess of the quantity upto 90 grains, ic. half-a-tola, must obtain a per- 
mit from the Excise Department. These permits are to be issued only on 
the certificate of a medical practitioner and in no case a quantity exceeding 
90 grains is to be sold to any one consumer. 

Similar opium smoking acts have also been passed in Bihar and the 
Uttar Pradesh. These acts forbid the registration of habitual opium 
smokers under the age of twenty-five years. The Bombay Opium Smok- 
ing Act as amended by the Bombay Act XLITI of 1949 provides that 
a person who opens, keeps or uses any place for the purpose of an opium 
smoking assembly or in any way assists in conducting the business of any 
place used or kept for the purpose aforesaid, or being the owner, occupier 
or having the use or care or management or control of any place knowingly 
permits it to be opened, kept or used for the purpose of an opium smoking 
assembly, shall, on conviction, be punished with imprisonment of either des- 
cription for a term which may extend to six months or with fine which may 
extend to Rs. 1,000 or with both. Recently, the majority of the State 
Governments in India have declared certain dry areas where the use of 
intoxicating drugs, especially alcohol, opium and bhang (including ganja and 
charas) has been prohibited without special permits issued to the addicts on 
the recommendation of a registered medical practitioner. The Government 
of Bombay have prohibited the use or consumption of intoxicating or nar- 
cotic drugs, such as any alcoholic liquor, toddy, opium and cannabis indica 
including bhang, charas and ganja throughout the whole province of Bom- 
bay, but may allow certain individuals to use or consume foreign liquor 
under special permits granted by the Commissioner or the Officer authorized 
or the Committee appointed for the purpose (vide the Bombay Prohibition 
Act, 1949). 

An infusion of poppy capsules is habitually drunk by some people in 
certain districts in the Punjab and parts of Rajputana States, especially 
Jaipur. A preparation, known as Bhujri, and made by frying green, ripe 
capsules in butter or ghee (clarified butter) is eaten by the addicts. A 


sweet, called Halwa, and prepared from the juice extracted from green poppy 
capsules, is also used. 


Opium is believed to increase the duration of the sexual act. Hence it 
is often taken by young men, who get accustomed to the drug by constant 
use. It is also used to steady the nerves for doing some bold deed requiring 


special courage. For instance, in ancient times the Rajputs used to take the 
drug before they took part in battles. 


The morphine habit in Western countries is usually acquired by those 
who are advised to take the drug either by the mouth or subcutaneously as 
a remedy for some excruciating pain, as of sciatica. Heroin is also a habit- 
forming drug, and is used by addicts either hypodermically or as a snuff 
like cocaine. In India, the habit is acquired usually by young people of 
certain classes in consequence of the belief that morphine produces the 
sense of euphoria and that it has remarkable power as an aphrodisiac. Once 
the habit is formed, it is difficult to give it up. In fact the victim has to take 


26. Chopra, Grewal and others, Indian Jour. of Medical Research, ‘April 1980, p. 985. 
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the drug in a larger dose to combat the feelings of lethargy and mental 
depression as the symptoms of the first dose wear off. 


It is a well-known fact that opium addicts can easily tolerate much larger 
quantities of the drug than an ordinary fatal dose. Chopra and Grewal 
ascertained in their investigations that Sikhs accustomed to opium in 
Calcutta took it in quantities, varying from 10 to 15 grains, in twenty-four 
hours.27. In the Punjab it is not unusual for an addict to take 100 grains of 
opium a day and continue with it for years." Cases are also on record in 
which individuals injected hypodermically 15 to 20 or more grains of mor- 
phine per day. A case * is reported from the North-West Frontier Province 
in which 60 grains of morphine a day were taken by hypodermic injection. 
It should, however, be remembered that the opium addict may suffer from 
the symptoms of poisoning by the same drug, if he exceeds his usual limit or 
if he loses his power of toleration owing to unusual conditions of his system. 


Unlike alcohol, opium does not seem to produce injurious effects on the 
system or to shorten life, if used in moderation ; but its abuse for a prolonged 
period leads to the derangement of appetite and digestion, disturbance of 
sleep, vomiting, sluggishness of the bowels, emaciation, impotence, neuras- 
thenic condition, mental perversion of morality, premature old age and 
dementia or mania. These symptoms are more evident in morphine eaters 
than in opium eaters, and are known as morphinism or morphinomania. The 
habitue is so depraved in morals, that he will stoop to any mean or criminal 
act to obtain the drug which has become a necessity to him, 


The best treatment for such a condition is the total deprivation of the 
drug from the patient, but this cannot be achieved without great moral con- 
trol over one’s mind which is not possible in such persons. Moreover, the 
sudden deprivation of the drug produces cerebral excitement, restlessness, 
yawning, sneezing, excessive salivation, malaise, palpitation, cramps, vomit- 
ing, relaxation of the bowels, pain in the stomach and a burning sensation in 
the back due to the formation of oxydimorphine, an acrid, irritating sub- 
stance, in the tissues. In order to prevent these symptoms it is advisable to 
administer lecithin and glucose before opium is completely withdrawn, A 
pill containing 10 grains of lecithin three times a day is given usually for the 
first five days and 25 ccm. of 25 per cent glucose solution are given intra- 
venously each morning for the first three or four days. Glucose may then 
be administered by the mouth. In severe cases attended with cramps an 
addition of 10 ccm. of a 10 per cent solution of calcium gluconate to glucose 
solution given intravenously would help greatly in ameliorating this symp- 
tom. The diet should consist of fluids only for the first two or three days 
and then light solids rich in protein and lecithin should be added gradually .#¢ 


27. Ind. Jour. of Med. Research, July 1927, p. 57. 
28. Punjab Chem. Exam. Annual Rep., 1931, p. 10. 
29. R. N. Chopra and G. S. Chopra, Ind. Med Gaz., July 1933, p. 369, 


p. 368. N. Chopra and G. S. Chopra, Ind. Med. Gaz., May 1987, p. 265; Ibid., July 1940, 


CHAPTER XXIX 


CEREBRAL POISONS— (Contd.) 
B, INEBRIANT POISONS 
ALCOHOL (ETHYL ALCOHOL, ALCOHOL ETHYLICUM), C.H,OE 6 


Pure cthyl alechol is a transparent, colourless, mobile and volatile liquid, 
having a characteristic spirituous odour and a burning taste. It is very 
hygroscopic, boils at 78.4°C. (173.1°F.), and burns with a blue, smokeless 
flame. It dissolves resins, fats, volatile oils, bromine, iodine, etc, as also 
many salts and gases, When oxidized, it is converted into aldehyde and 
acetic acid, 

Ethyl alcohol exists in alcoholic beverages in varying proportions. 
Absolute aleohol (Alcohol Dehydratum) contains 99.95 per cent of alcohol, 
and is used to prepare chloroform and liquor sodii ethylatis. Rectified spirit 
contains 90 per cent by volume of alcohol, and industrial methylated spirit 
or denatured alcohol is a mixture consisting of alcohol 95 per cent and 5 per 
cent of wood naphtha. Proof spirit is defined by the Act of Parliament as 
“being such as shall, at a temperature of SLI, weigh exacily 12/13 part 
of an equal measure of distilled water”. Weaker spirils are termed “ under 
proof” and stronger spirits “ over prod! ". 

The following is the percentage of absolute aleohol by weight contained 
in various alcoholic beverages :-— 


Whisky (Spiritus Frumenti), 40 per cent; Rum, about 51 to 99 per cent ; 
Gin, about 51 to 59 per cent ; sieong iquors, about 51 to 59 per cent ; Brandy 
(Spiritus Vini Gallici), 40 to 50 per cent; Port, about 18 to 22 per cent; 
Sherry and Madeira, about 18 to 22 per cent ; Hocks, about 9 to 13 per cent ; 
Claret, 8 to 12 per cent; Champagne, about 10 to 13 per cent; Cider, 6 to 13 
er cent; Ale, about 3 to 7 per cent; Porter, about 3 to 7 per cent; Beer, 
5 to 3.5 per cent; Ginger Beer, about 1 to 3 per cent; Koumiss, about 1 to 
3 per cent. 
Acute Poisoning —This may result, from consumption of an alcoholic 
beverage in small doses at short intervals or in an excessively large dose at 
a time. 


Symptoms.—The symptoms of acute poisoning or acute intoxication are 
at first a sense of well-being, self-confidence and exhilaration, flushing of the 
skin and face, and then gradual loss of self-control, garrulousness, argumen- 
tativeness, rude behaviour, sentimentality and moroseness or melancholia. 
These are followed by confusion of ideas; muscular inco-ordination, stagger~ 
ing gait, slurred and incoherent speech, blurred vision and stupor. After a 
time recovery may occur, accompanied by nausea and vomiting, which are 
regarded as the early signs of recovery: These may be followed by sleep and 
severe headache, 


If recovery does not occur, the patient passes gradually into unconscious- 
ness and coma with slow, steiorous breathing and a full rapid pulse which 
then becomes slow and small. -The breath smells of alcohol. The patient may 
be roused temporarily by a loud noise oF ® violent shake. The pupils are 
generally dilated in early stages, but may be contracted in late stages or in 
coma. Their reaction to light is a ho ul sign. | The temperature becomes 
sub-normal. Death usually occurs from asphyxia due to respiratory para- 
lysis, but it may occur from shock due 1 paralysis of the abdominal nerve 
convulsions precede death. In some cases the patient regains sensibility on 
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account of partial recovery, but a relapse occurs and the patient dies sud- 
denly in a state of coma. He may also die later of pneumonia or codema of 
the lungs. 


A case! is recorded in which a boy, 8 years old, suffered from acute alcoholic 
poisoning due to the application of surgical spirit to the legs. His legs were shaved and 
washed with ether soap from the groin to the ankle. They were then covered from the 
groin to the ankle with a towel wrung out in surgical spirit, over which a dry towel was 
‘placed and kept in position by three rubber bands. The first dressing was applied at 
12 noon on January 8, 1931, and it was repeated at 4 p.m. and 8 pm. At 12-30 am. on 
January 9, 1931, he brought up food, but did not speak at all, and his mother thought 
that he was still asleep. He continued vomiting and retching on and off during the 
night, but did not wake up. When seen by the nurse first time in the morning, he was 
unconscious, the pulse rate being 160. The respirations were regular, 24 per minute, 
and the temperature was normal. At 10-30 am. the vomit was found to emit the smell 
of alcohol. The boy was unconscious, pale and warm, the pupils were small, reacted 
to strong light, and there was slight mternal strabismus of the right cye. The corneal 
reflex was absent. The limbs were flaccid. There was no sweating. At 1 ‘p.m. the 
patient was beginning to recover consciousness, but still vomited up small quantities of 
turbid brown liquid. He could move all the limbs, and complained of frontal headache. 
The pupils were of medium size and reacted to light. The pulse rate was now 142, the 
respirations 20 and the temperature 98°F. His bowels had opened involuntarily once in 
the morning. The vomit and the urine were found to contain alcohol on analysis. 


Fatal Dose.—This is modified according to the habit and age of the 
patient, and the nature and strength of the liquor taken. Death occurs 
usually from a large quantity taken in a short space of time. Five fluid 
ounces of absolute alcohol are considered fatal for an adult. Two ounces 
of absolute alcohol are probably fatal to a child under 12, though very large 
doses may be tolerated by habit. Herter reports a case where a child, 34 
years old, accustomed to small drinks of whisky, recovered after taking 12 
ounces of pure’ whisky. Robertson-Milne reports the case of a strong Hindu 
male, 30 years old, who drank a pint bottle of French brandy and shortly 
afterwards became unconscious, but recovered completely the next day. 


Fatal Period —The usual fatal period is 12 to 24 hours, though death may 
occur in a few minutes or may be prolonged for 5 or 6 days. 


Treatment.—Eliminate the poison by emetics or by the stomach tube. 
Apply cold affusions to the head. Maintain the body-temperature by cover- 
ing the patient with warm blankets. Administer strong coffee with glucose 
either by the mouth or by the rectum. If necessary give 1,000 cc. of 10 per 
cent glucose with normal saline intravenously, to which 15 units of Insulin, 
200 mg: of Vitamin B,, 200 mg. of Niacinamide and 1,000 mg. of Vitamin C 
should be added. Wash out the colon with normal saline. Use hypodermic 
injections of strychnine and camphor. Resort to galvanism, artificial respi- 
ration, and oxygen inhalation at high tension. 


Post-mortem Appearances.—Rigor mortis may last unusually long. De- 
composition is also said to be retarded in cases where a very large quantity 
has been taken, but this is not always the case. The alcoholic odour is 
perceptible in the stomach, lungs and brain, unless putrefaction has sét in. 
The*mucous membrane of the stomach may be red, intensely congested and 
inflamed, or it may be only pale. The liver, lungs and brain are usually 
congested. The blood is generally fluid and dark. ee 


The necessary viscera should be preserved in a saturated solution of 
common salt for chemical analysis. 


Chronic Poisoning.—Habitual drunkards, who have been taking alcohol 


in one form or another for a long and continued veri 
= iM riod, $ 
organic diseases. PB , suffer from many 


’ 


1. Vincent C. James, Brit. Med. Jour., M 
2. New York Med. Jour., 1896, UXIV. >. arco 28, 1931, p. 539, 


3. Ind. Med. Gaz. June 1902, p. 208. 
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The patient suffers from loss of appetite, nausea, voniiiing, especially in 
ihe morning, purging, jaundice, tremor of the tongue and hands, insomnia, 
loss of memory, impaired power of judgment, dropsy and general anasarea. 
The symptoms of peripheral neuritis and dementia supervene in the last 
stage. Such patients generally die suddenly from coma. 


Treatment.—Ordinarily it is difficult for an addict to give up the habit 
of taking alcohol, but antabuse (tetra-ethylthiuram disulphide) is helpful in 
weaning him from his habit. Usually this drug does not cause any discom- 
fort, but when even a small quantity of aleohol is taken at the same time, 
the two drugs combine to form acetaldehyde, which gives rise to unpleasant 
symptoms, such as nausea and vomiting. The addict thus acquires a distaste 
for alcohol which may last for several days. Antabuse is administered in 
doses of 0.25 to 0.75 Gm. and may be increased to 2 Gms. in a day. A com- 
plete psychiatric examination and the treatment of conditions such as manic- 
depressive reactions, schizophrenic senile, or arteriosclerotic psychosis be 
adequately given if found. A well-balanced dict with large doses of 
multi-vitamins should be given for months. 


Post-mortem Appearances.—The gastric mucous membrane shows gene- 
rally a deep reddish brown colour with patches of congestion or effusion and 
is hypertrophied. The liver is congested and shows fatty infiltration. It is 
enlarged or cirrhosed and contracted. The kidneys are in a state of granular 
degeneration. The heart is dilated and shows fatty degencration. 


Delirium Tremens.—The chief important condition from a toxicological 
point of view is delirium tremens, which results from the Jong continued 
action of the poison.on the brain. A temporary excess in the case of habitual 
drunkards ig liable to bring on an attack. It sometimes develops in conse- 
quence of the sudden withdrawal of alcohol. It also occurs in chronic 
alcoholics suffering from shock after receiving an injury, such as the fracture 
of a bone, or from acute disease, such as pneumonia, influenza, erysipelas, ete. 


. This condition is characterized by disorientation as to time and place and 
a peculiar kind of delirium of horrors owing to hallucinations of sight and 
hearing. The patient imagines that rats, mice and snakes are crawling on his 
bed. The patient gets a good deal of muscular tremors, suffers from rest- 
lessness, loss of memory and insomnia and has a tendency to commit suicide, 
homicide or violent assault or to cause damage to property. Hence he has 
to be watched closely and ¢arefully day and night. 


Delirium tremens is considered unsoundness of mind, and not intoxi- 
cation. 


Treatment,.—Hospitalisation and good nursing is essential. To calm 
patient give 3 to 5 grains of Pentothal Sodium intravenously, then give 
intravenously by drip method 1,000 ce. of a 10 per cent glucose in normal 
saline with 15 units of insulin, 1,000 mg. of Vitamin C, 200 mg, of Vitamin 
B, and 200 mg. of niacinamide. This may be given morning and evening 
till the patient is able to take food by mouth. Patient may be given 5 grains 
of Luminal Sodium intramuscularly at bed time. Intramuscular injection 
of 5 to 8 ce. Paraldehyde or 4 to 1 fluid ounce per rectum is also good. 
If necessary, give hypodermically 1/200 gr. of hyoscine hydrobromide. One- 
twentieth grain of apomorphine hydrochloride may be given with caution. 
The value of the use of A C T H and Cortisone is yet to be established. 


Chemical Analysis —Alcohol can be extracted by distillation from an, 


organic mixture. If the organic mixture is highly acid, sodium carbonate: 
should be added to neutralize it, 


Tests.—~1. Jodoform Test.—A few drops of a strong aqueous solution of 
iodine in potassium iodide are added to a little of the distillate in a test tube 
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and then sufficient 10 per cent solution of sodium carbonate or caustic soda 
is added to change the colour of the solution from brown. to yellow. On 
gently heating on a water bath, a yellow precipitate of iodoform is formed, 
which is identified by its characteristic smell and by its hexagonal crystals 
seen under the microscope. Besides alcohol, other substances, such as 
aldehyde, acetone, amyl alcohol, lactic acid, etc. give the iodoform reaction. 


9. Ethyl Acetate Test—On heating a few drops of the distillate with 
0.5 g. of anhydrous sodium acetate and 1 ce. of concentrated sulphuric acid 
in a test tube, the fruity odour of ethyl acetate is noticed, when a dilute 
solution of sodium carbonate is poured into the test tube. 


3. Ethyl Benzoate Test—A few cubic centimetres of the distillate are 
shaken with a drop or two of benzoyl chloride in a test tube, and. then 10 
per cent caustic soda solution is added drop by drop until the mixture is 
rendered strongly alkaline. On warming, the irritating odour of benzoyl 
chloride disappears and the sweet, fruity odour of ethyl benzoate appears. 
Methyl alcohol also gives this reaction, but it does not give the iodoform 
reaction. 


4, Sulphomolybdic Acid Test—If 2 to 3 cubic centimetres of the 
distillate are gently poured over 2 cc. of sulphomolybdic acid taken in a test 
tube, a deep blue ring appears at once at the junction of the two liquids. If 
the tube is shaken, the whole mixture becomes deep blue. 


Sulphomolybdic acid is prepared by dissolving by heat 1 g. of molybdie 
acid in about 25 cc. of concentrated sulphuric acid. 


5. On heating some of the distillate with 5 cc. of a strong aqueous 
solution of potassium dichromate and 1 cc. of strong sulphuric acid, the 
colour changes to green, and the vapour of aldehyde is detected by its odour. 


The following method4 of testing alcohol in blood and urine is favoured by the 
panel of the Royal Institute of Chemistry :-- 


The Cavett Method for Alcohol Estimation. (To be followed exactly.) 


Note 1—It is essential.to ensure that the small Erlenmeyer flask and stopper are 
thoroughly cleaned with hot chromic acid and rinsed at least six times with tap water 
and twice with distilled water. Dry both flask and stopper in an air oven. Grease must 
not be used on stoppers—for lubrication merely damp the part of the stopper that fits in 
the top of the flask with distilled water and ensure that the water docs not enter the 

ask. 


Note 2.—As this is a micro method, it is essential to take the special precautions 
that are common in such work. The laboratory itself must be clean and free from dust, 
and exceptional care in such matters must be taken. It is essential that the distilled 
‘water should be freshly distilled into a clean glass vessel—-ordinary laboratory distilled 
water is likely to give falsely high results. 


Apparatus.—(1) A special 50 ml. Erlenmeyer flask, the glass stopper of which carries 
a small cup. (2) A 0.1 ml. or 0.2 ml. delivery pipette, for use with urine samples, cali- 
brated by each operator to deliver 0.1 ml. (3) A 0.1 ml. Ostald-Folin wash-out pipette, 
for use with blood samples, calibrated by each operator to contain 0.1 mJ. In use 
these pipettes should be rinsed out with 0.1 ml. of distilled water, which is added to the 
blood in the cup. (4) A burette capable of being read to 0.02 ml, which should be 
checked by calibration. 

Reagents (All reagents must be recognised analytical reagent grade). 


1. Potassium Dichromate, standard solution.—Dissolve 0.4258 g. of potassium dichro- 
mate in water and make up to 1 litre; 1 ml. of this solution is equivalent to 0.1 mg. of 
ethyl alcohol. 

2. Sulphuric Acid concentrated. 


3. Sulphuric Acid, 50 per cent v/v—Add 1 volume of ent 
(2) to 1 volume of distilled water. of concentrated sulphuric acid 


4, Methyl Orange 0.1 per cent solution—Dissolve 0.1 ¢. of methyl 
of 0.1/N sodium hydroxide and make upto 100 ml. Filter if necessary. orange in 25 ml. 


reread Shs Tr ce RNIN FR green 
4. Kent-Jones, D. W., and Taylor, G., The Determination of Alcohol in Blood and 


Urine. The Analyst, March 1954; B. M. A. report on The Recognition of Intoxication, 
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5. Ferrous Sulphate 20 per cent solution—Dissolve 5 y. of Icrrous sulphate 
FeSo.7H.0, in 15 ml. of distilled water. Add 3 ml. of concentrated sulphuric acid (2) 
and make upto 25 ml. Eeep in a stoppered flask. 

G6. Final Titrating Solution (red reducing fluid)—-To 35 ml. of the 50 per cent 
sulphuric acid (3), add 15 ml. of the 0.1 per cent methyl orange solution (4) and 1 ml. 
of the 20 per cent ferrous sulphate solution (5). Mix well and cool to room temperature. 
This red final titrating solution keeps only three or four days, but the solutions from 
which it is prepared are stable for several weeks, 

Method.—-Before beginning the determination, adjust the pH of urine samples to 
approximately 8.0 by the addition of a few drops of strong sodium hydroxide solution. 
For this purpose use a phenolphthalein. test paper, which should show a faint pink 
colour at the correet pH. 

Place 5 ml. of the standard potassium dichromate solution (1) in the special flask 
and slowly add 5 ml. of concentrated sulphuric acid (2), cooling the flask during the 
addition of the acid. Place 0.1 ml. of the urine or blood in the small glass cup attached 
to the stopper. Insert the latter in the flask and fasten it with the springs; allow the 
flask to stand for 4 hours at 37°C. Remove the stopper and titrate with the final titrat~ 
ing solution (6). During the titration, the dichromate solution must not be diluted with 
water in any way, even by washing down the sides of the flask. A. faint pink colour 
indicates the end point. All assays must be carried out in duplicate and must be accom- 
panicd hy duplicate blanks, treated in exactly the same way, except that nothing is 
added to the cup. . 

Standardize with final titrating solution (6) against the standard dichromate solu- 
tion (1), with each assay as follows: Add 5 ml. of concentrated sulphuric acid (2) to 
5 ml. of the dichromate solution (1), cool the flask, us before, to approximately the 
temperature at which the assay titrations are carried out and titrate immediately against 
the final titrating solution (6). 

Caleulation.—Let the equivalent of the 5 ml. of dichromate be S ml. of red reducing 
fluid. et the direct titration of the blank be A ml. Let the sample titration be B ml. 


The alcohol in mg. per 100 ml. + ae x 500, The declared result is to be the average 


of a pair of parallel duplicates. 

Note-—This method cannot be used if Ketone bodies are present and hence preli- 
minary tests for their presence should be made. 

The Kozelka and Hine (Macro) method for Alcoholic Estimation is also recom- 
mended—for details see B.M.A. Special Committee report on ‘The recognition of intoxi- 
cation’, 1954, pp. 33-34. 

Medico-Legal Points.—In European countries cases of alcoholic poison- 
ing are very common and are mostly accidental. In India, they are more 
frequent in big cities than in towns and villages, but fatal cases are very 
rare. I have seen only two cases of death occurring from acute alcohol 
poisoning among passengers who were picked up dead from railway trains 
at Agra Station. Whisky bottles were found in the belongings of both. 
Probably their death was hastened owing to the excessive heat of the sum-~- 
mer. I had also had occasion to hold a post-mortem examination on the 
body of a Hindu male, aged 30 years, who died from excessive drinking of 
alcohol in one night on or about the 2nd October 1933. A case" occurred 
in Bombay where a Parsi, aged 50 years, committed suicide by taking a 
large quantity of alcohol. 

A. dock worker of Bombay® who left home in the morning returned at noon 
“dead drunk”, picked up a household knife, loudly declared that he was going to end 
his life and died as a result of self-inflicted deep wound on the chest, 

Applied to. the skin, alcohol produces redness and irritation, especially 
if it is prevented from evaporation’ It has the power of abstracting water 
from the tissues and precipitating proteins. 


Taken by the mouth alcohol is quickly absorbed by the stomach and 
the small intestine, and circulates in the blood. The absorption of alcohol 
is facilitated, if it is swallowed rapidly in a concentrated solution on an 
empty stomach, and it is delayed if a weaker solution is slowly drunk in the 

5. The Free Press Jour., April 15, 1933. 
6. The Bombay Sentinel, April 18, 1955. 
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stomach full of food. Alcohol reaches its maximum concentration in the 
blood within approximately an hour and a half after it is taken, and this 
concentration is ordinarily proportional to the amount consumed. After 
absorption, alcohol is distributed almost uniformly in all the organs and 
tissues except fat and bone, but the rise and fall in its concentration is 
slower in the brain, spinal cord and cerebrospinal fluid than in the blood 
and other tissues. It disappears very slowly, so that it is found in the blood 
for about twenty hours after it is drunk.* Over 95 per cent of the alcohol 
ingested is oxidized to carbon dioxide and water, and the remaining portion 
is eliminated unchanged mainly by the lungs and kidneys. It has been 
ascertained that alcohol appears in the urine within half-an-hour of its 
ingestion.® 


There is close relationship between the concentration of alcohol in the 
blood and the degree of alcoholic intoxication. Carter and Southgate ® 
have also demonstrated that the concentration of alcohol in the urine is 
proportional to that of the blood under all conditions, and that the mean 
ratio of alcohol in the urine to alcohol in the blood one hour after taking the 
alcohol is 135. Hence it is necessary to analyse the blood or urine for the 
estimation of alcohol concentration in cases where persons have been accused 
of being drunk while creating disturbance in streets or driving motor cars. 


It must, however, be remembered that the examination of urine for the 
determination of alcohol is more advantageous, inasmuch as the alcohol 
concentration in urine is more constant than that in the blood which is likely 
to vary owing to its oxidation in the tissues. Certain substances such as 
acetone, ether, paraldehyde, etc. are at times present in the blood, and are 
likely to be determined as alcohol, and thus vitiate the test. Besides, it is 
much easier to obtain a sample of urine than that of blood for examination. 


Evans and Jones 1° have shown that the concentration of alcohol in urine 
is so precise that it gives an accurate indication of the minimum quantity of 
alcohol consumed. They have also shown that the consumption of one fluid 
ounce of whisky under the most favourable conditions gives a maximum 
concentration of 0.024 per cent alcohol in the urine, while the consumption 
of a pint of beer will give a concentration of 0.037 per cent. Thus, a con- 
centration of 0.3 per cent alcohol in the urine means the consumption of at 
least 125 fluid ounces of whisky or 8 pints of beer. 


It is generally believed that persons with a concentration of 0.1 per cent 
alcohol in the blood appear to be gay and vivacious, and those with a con- 
centration of 0.15 per cent alcohol in the blood are regarded as fit to drive 
a motor vehicle. This concentration of alcohol in the blood is regarded as 
a presumptive limit of safety, and may result from the rapid consumption 
of 8 ounces of whisky or 4 to 5 pints of beer. Persons with a concentration 
of 0.2 per cent alcohol in the blood show symptoms of moderate intoxication, 
those with from 0.2 to 0.4 per cent are probably drunk and those with more 
than 0.5 per cent are dead drunk or deeply comatose. When the amount of 
alcohol approaches 0.6 to 0.7 per cent or more in the blood death usually 
ensues from asphyxia. It is legal offence for a person to drive a motor 


vehicle with a blood alcohol level above 0.05 per cent in Norway, above 0.08 
per cent in Sweden, and above 0.10 per cent in Denmark. 


7. Mellanby, Brit. Medical Research Council, Special Report Series No. 31. 
8. Carte r and Soutiigale, Transactions, Med.-Legal Society, Vol. XX, 4, 
- iTransactions of the Medico-Legal Society, Vol. . 54. it. . 
Jour. March 13 yaw Val ar g ociety, Vol. XX, p. 54. See also Brit. Med 
10. Analyst, 1929, Vol. 54, pp. 134-141: I. M. Barel . J. Mi j 
Med.-Leg. Jour, Vol. XIX, Part Ill, pp. 98105,” 7 Miller and L. C. Nickolls, 
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Alcohol acts differently on different individuals and also on the same 


individual at different times. The action depends mostly upon the environ- . 
ments and temperaments of the individuals and upon the degree of dilution | 


of the alcohol consumed. The habitual drinker usually shows fewer effects 
from the same dose of alcohol. 


In order to ascertain whether a particular individual is drunk or not a 
medical practitioner should bear the following points in mind :— 


1. The quantity taken is no guide. 


9. An aggressive odour of alcohol in the breath, unsteady gait, vacant 
look, dry and sticky lips, congested eyes, sluggish and dilated pupils, 
unsteady and thick voice, talks at random and want of perception of the 
passage of time are the usual signs of drunkenness. 


A Special Committee }! of the British Medical Association was appointed 
to “revise and bring up-to-date its reports on tests for drunkenness (1927) 
and the Relation of alcohol 10 Road Accidents (1935)”. The Committee has 
rewritten the 1927 report under the title of “ The recognition of Intoxica- 
tion”. (The second report is yet to be published.) In it the medical pro- 
fession is given the following guidance in the practical aspects of the medical 
examination of persons suspected of being under the influence of alcohol: — 


I. The Committee would define alcoholic intoxication as the condition 
produced in a person who has taken alcohol in a quantity sufficient to cause 
him to lose control of his faculties to such an extent that he is unable to 
execute the occupation on which he is engaged at the material time. Drivers 
of motor vehicles often fail to realise that although after a drink they may 
experience a sense of well-being and feel that they are driving well, their 
critical faculties are in fact impaired and that as a result they are liable to 
take risks they would never accept at other times. 


Il. The doctor should examine the suspected person thoroughly and 
keep full notes. He should also exclude any pathological condition which 
may simulate or exaggerate alcoholic intoxication as apart from odour of the 
breath there is no single symptom or sign due to the consumption of alcohol 
which may not also be found in some pathological states. 

The following are the chief pathological conditions which may simulate alcoholic 
intoxication :— 

(1) Severe head injuries. 


4 (2) Metabolic disorders, e.g. hypoglyceemia, diabetic precoma, ureemia, hyperthyroi- 
ism. 


(3) Neurological conditions associated with dysarthria, ataxia, tremor, drowsiness, 
e.g. disseminated sclerosis, intracranial tumours, Parkinson’s disease, epilepsy, acute 
aural virtigo. 


(4) The effects of some drugs—particularly when there is an unexpected reaction, 
when taken for the first time or in an unusually large dose, e.g. Insulin: the barbitu- 
rates; most of the antihistaminic group of drugs; morphine; hyoscine. 


Extreme cold, exposure or fatigue may also render a subject unduly susceptible to 
the effects of alcohol. 


III. The Committee recommends the following scheme of medical 
examination :— 


Record date and time of examination. 
Exclude any injuries and pathological states. 


Take a short history—Enquire if he feels well, what food and drink did 
he take last. Enquire regarding fits, any other disease or disabilitiy. If a 
diabetic, does he take insulin—its dose and when taken last. 


11. Report of a Special Committee of the British Medical Association, The Recognition 
of Intoxication, 1954. 


a 
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General Behaviour.—State of clothing (whether soiled by vomiting or 
incontinance). Character of speech—thick, slurred or over-precise. Evi- 
dence of self-control, memory particularly of the previous few hours and 
mental alertness. Character of handwriting. 


Pulse—Temperature. Skin—dry or moist. 

Mouth.—State of the tongue—dry, moist, furred or bitten. 
State of teeth—any artificial teeth. 

Smell of the breath—any hiccup. 

Eyes.—Appearance of the conjunctivee and the lids. 


Reaction of pupils to light. Size—dilated or pinpoint. Condition of 
extrinsic muscles regarding convergence, strabismus and nystagmus—fine 
lateral nystagmus suggests alcoholic intoxication. 


Ears.—Impairment of hearing, etc. 


Gait--Manner of walking and turning (note any lurching or reeling). 
Ability to stand with both eyes open and closed. 


Muscular co-ordination.—Finger to nose test, picking up medium-sized 
-objects from the floor, lighting a cigarette with a match, etc. 


Reflexes—Knee and Ankle. 


Examine heart, lungs and abdomen and record blood pressure. Urine 
and blood samples for laboratory investigation may be taken. 


IV. In giving an opinion the doctor should confine himself to giving 
his opinion on the condition of the person at the time of examination. The 
Committee recommends that, except in special circumstances, urine should 
be the body fluid used for alcohol estimation. 


Section 84 of the Bombay Prohibition Act, 1949 (Bombay Act No. XXV 
of 1949), provides that any person, who is found drunk or drinking in a com- 
mon drinking house, or is found there present for the purpose of drinking, 
shall, on conviction, be punished with fine which may extend to five hundred 
rupees. Section 85 provides that any person, who is found drunk and. incap- 
able of taking care of himself or behaves in a disorderly manner under the 
influence of a drink in any street or thoroughfare or public place or in any 
place to which the public have or are permitted to have access, shall, on 
conviction, be punished with imprisonment for a term which may extend to 


one to three months and with fine which may extend to two hundred to five 
hundred rupees. 


METHYL ALCOHOL (WOOD ALCOHOL OR SPIRIT, PYROXYLIC SPIRIT, 
METHANOL OR WOOD NAPHTHA), CH,OH 


This is formed by the destructive distillation of wood or molasses. It is a colour- 
less, mobile liquid, having a peculiar, nauseating odour and a burning taste, and boiling 
at 647°C. It mixes with water in all proportions. It burns with a pale blue, non- 
luminous flame, and its vapour forms an explosive mixture with air or oxygen. It is 
largely used as a solvent and in the manufacture of organic dyes and varnishes. It is 
also used to render rectified spirit unpalatable for trade purposes; this mixture is known 
as industrial methylated spirit, and is used in arts and manufactures under the name 
of denatured alcohol or spirit. With a view to making denatured spirit nauseating and 
abhorrent for potable use the Government of Bombay State have ordered that from the 
first October 1949 its present denaturing ingredients, namely 0.5 per cent caoutchoucine 
and 0.5 per cent pyridine should be supplemented by 0.5 per cent naphthalene. This 
spirit, if used for potable purposes, will produce poisonous symptoms, which may prove 
fatal. They have further ordered that after the first November 1949 all bottles, jars 
and casks containing denatured spirit shall bear a label printed in red marked “Poison” 
with skull and cross bones in the centre and a warning “For external use only, not to 
be taken internally” in English and the regional language of the district. 


Symptoms.—These may appear within an hour or after an interval of several hours 
They are characterized by dizziness, weakness, headache, vertigo, nausea, vomiting, 
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abdominal pain, fixed and dilated pupils, visual disturbances followed by partial or total 


blindness due to optic neuritis, dyspnoea, cyanosis, delirium, convulsions, intense and 
persistent coma and death. 


Fatal Dose.—This varies according to the susceptibility of individuals. One to two 
ounces have proved fatal.12. Death has occurred from three, four and five ounces,!3 and 
often from six to eight ounces, but recovery has followed larger doses. Half-an-ounce 14 


has caused blindness, although a much larger quantity has not produced any injury to 
the eyes. 


Fatal Period.—Death may occur from twenty-four to thirty-six hours, or may be 


delayed for three or four days. In several cases death occurred between six and twenty 
hours and in one case it occurred in one hour.15 


Treatment—The stomach should be washed out with warm water. Hypodermic 
injections of camphor, caffeine and strychnine should be given. Morphine may be given 
hypodermically to relieve pain. Sodium bicarbonate may be given by mouth or intra- 
venously. Intravenous injection of normal saline may be used to promote its elimina- 
tion; also one-sixth molar sodium lactate solution (Uni-Sodilact) given intravenously 
is helpful. Eyes should be kept covered to protect them from light. 


Post-mortem Appearances——The mucous membrane of the stomach and duodenum 
is hyperzemic and inflamed with small haemorrhages. The lungs are congested and 
edematous. The brain and its meninges are congested. The mucosa of the bladder is 
often found congested. 


Chemical Tests—Two cubic centimetres of a mixture containing 3 g. of potassium 
permanganate and 15 cc. of syrup phosphoric acid per 100 cc. of water are added to 5 ce. 
of the distillate, and the mixture is allowed to stand for ten minutes, then 2 cc. of a 5 
per cent solution of oxalic acid in 50 per cent sulphuric acid are added to the mixture 
to decolourize it. Five cubic centimetres of Schiff’s reagent are now added to the colour- 
less solution, and the mixture is again allowed to stand for ten minutes. A pink colour 
will develop, if methyl alcohol is present. 


Schiff’s reagent is prepared as follows :— 


Dissolve 0.2 g. of basic fuchsine in 120 cc. of hot distilled water. Allow the solution 
to cool, and add 2 g. of anhydrous sodium sulphite dissolved in 20 cc. of distilled water, 
and then add 2 cc. of concentrated hydrochloric acid. Dilute the solution with water, 
make it up to 200 cc. and allow the solution to stand for one hour before it is used, 


Medico-Legal Points—Poisoning by methyl alcohol is mostly accidental, as it is 
used by some individuals as an intoxicating beverage, especially when they cannot get 
ordinary alcohol. Poisoning has also occurred from the inhalation of its vapours or from 
its application to the skin. 


Methyl alcohol produces drunkenness less readily than ethyl alcohol, but its 
poisonous effects last longer, as it is oxidized much more slowly and remains in the 
body for a longer period. It is believed that simultaneous or subsequent consumption 


of ethyl alcohol decreases the toxicity of methyl alcohol by displacing it from the body 
cells. 


Methyl alcohol is eliminated by the breath, but a large portion of it is slowly 
oxidized into formaldehyde and formic acid, and the latter is excreted in the urine, the 
excretion lasting for six to eight days. 


METHYL CHLORIDE OR MONOCHLOROMETHANE, CHCl 


This is obtained by the action of chlorine on methane or by adding methyl alcohol 
to phosphorus pentachloride. It is a colourless gas, having a sweet ethereal odour and. 
burning with a green-bordered flame. It is slightly soluble in water, but more easily 
in alcohol. It is condensed into a liquid form and is supplied in cylinders. When used 


as a spray, methyl chloride acts as a local anzsthetic through the freezing effect produced 
by its rapid evaporation. 


_ As a gas, methyl chloride is non-irritating to the nostrils and lungs and is non- 
injurious to foods, furs and textiles. It is extensively used as a methylating agent in 
the manufacture of dyes and as a refrigerant. 


Symptoms.—These are headache, nausea, abdominal pain, vomiting, mental con- 
fusion, weakness, giddiness, disturbances of vision and increased tendency to sleep. 
These are followed by cyanosis, stupor and coma. Occasionally there are delirium, 
restlessness and clonic and tonic convulsions with a rise of temperature and anuria. . 





12. Swadener, Jour. Amer. Med. Assoc., 1913, 60, p. 1479. 

13. Ring, Trans. Amer. Ophth. Soc., 1902, 8, p. 529. 

14. Raub. Ophthalm. Record, 1899, 8, p. 169. 
15. Peterson, Haines and Webster, Leg. Med. and Tozxic., Vol. II, Ed. TI, p. 609. 
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Fatal Dose and Fatal Period—Not certain, but death may occur in a few minutes 
if the air is highly concentrated with methyl chloride. 


j inister oxygen 
Treatment.—Remove the patient from the source of danger, and adminis 
by inhalation. Give by the mouth or rectum a solution of sodium bicarbonate with 
glucose as a remedy against acidosis. Treat the convulsions by potassium bromide. 


Post-mortem Appearances.—Petechial hzemorrhages in the gastric mucous membrane, 
in the epicardium aad under the pleure. The blood is usually dark and fluid. The 
lungs are congested and cedematous. The brain is congested and cedematous. The liver 
shows fatty degeneration. The kidneys are congested and show cloudy swelling. 


Medico-Legal Points.—Accidental cases of poisoning may occur from the inhalation 
of methyl chloride used in domestic refrigerating machines which are defective or are 
being repaired. . . 

When inhaled for a prolonged period, methyl chloride causes fatty degeneration of 
the heart, liver, kidneys and central nervous system. 


Methyl chloride is not a cumulative poison but, after absorption, it is decomposed 
into methyl alcohol which accumulates in the system and is responsible for causing fatty 
degeneration of the organs. Methyl chloride also splits up into hydrochloric acid and 
formic acid. The hydrochloric acid causes acidosis and the formic acid is excreted in 
the urine. 


Methyl Bromide, CH;:Br—This is a non-inflammable, colourless gas, having an 
ethereal odour, and is easily compressible into liquid form. It is employed in the manu- 
facture of certain dyes and in the preparation of antipyrin. It is also used as a refri- 
gerant, fire extinguisher, insecticide and fumigant. 


When inhaled, methyl bromide produces irritation of the upper respiratory tract, 
headache, giddiness, nausea, vomiting, and disturbances of vision and speech. These are 
followed by an interval of hours and days during which the victim is able to carry on 
his work without experiencing any toxic symptoms. Then, the symptoms suddenly 
appear. These are inco-ordination, muscular cramps, paralysis of the limbs, delirium, 
mania, bronchopneumonia or pulmonary cedema, cyanosis and death. 


Contact with liquid methyl bromide causes severe vesicular irritative dermatitis 
and burns of the second degree. 


The treatment consists in the administration of adrenaline chloride or glutathione. 


The post-mortem appearances are congestion of the brain, lungs, liver, spleen and 
kidneys. 


AMYL ALCOHOL, C;Hu.OH 


This is the chief constituent of fusel oil formed in the manufacture of potato brandy 
from which it is obtained after washing with water and subsequent purification. It is a 
colourless liquid, having a disagreeable, penetrating odour and an acrid taste. It is very 
slightly miscible with water, but it mixes in all proportions with alcohol and ether. It 


is employed in the manufacture of fruit essences, aniline dyes, etc., and is also used as 
an extraction agent. 


Symptoms.—These are flushed face, contracted pupils, restlessness, loss of muscular 
power, unconsciousness, coma and collapse. The breath may have an odour resembling 
amyl nitrite or jargonelle pear. In acute cases the symptoms may be delayed for several 
hours. When the vapours are inhaled, the symptoms are irritation to the lungs with 
headache, nausea, giddiness, choking sensation, and inability to stand or walk. 


Treatment.—Wash out the stomach and give stimulants. Give by inhalation oxygen 


and carbon dioxide. Start artificial respiration, if necessary. Kee the bod t 
by warm blankets, ete. “P y eep up the body hea 


Post-mortem Appearances.—The smell of amyl alcohol is noticed on opening the 
stomach, the mucous membrane of which is soft and congested. The abdominal organs 
are congested. The lungs are congeste 


- The brain is congested and the ventricles are 
usually full of fluid which may emit the smell of amyl alcohol. 


AMYL NITRITE, C:Hi.ONO 


This is produced by the interaction of nitrous acid d 1 al 
distilled between 262° and 270°F. It is a Te Ligeeg, UCohol that has been 


a yellow, volatile liquid, possessing a fragrant 
odour and a pungent, aromatic taste, and is insoluble in water, but miscible with alcohol 
and with ether. It is used as a vasodilator, the official dose for inhalation being from 

minims. 


Symptoms.—By swallowing large doses of amyl nitrite the stomach becomes eroded. 
The patient complains of a burning pain in the stomach, nausea, vomiting and cyanosis. 
Later, his pulse becomes thready, and he gets convulsions, passes into a state of coma 
and dies from failure of the respiratory centre. When inhaled, it causes dilatation of 
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the arteries, flushing of the face, and a sense of fullness about the head. In toxic doses 
amyl nitrite converts hemoglobin into methemoglobin, renders the blood chocclate- 
coloured and thereby interferes with the oxygenating function of the red blood cor- 
puscles. A teaspoonful taken internally has caused poisonous symptoms. ~ 


A retired medical man suffering from anginoid pain inhaled nine amyl nitrite 
capsules in less than an hour, and suffered from very severe symptoms, but eventually 


recovered.16 Cadwallader 17 reports a case in which the inhalation of half-an-ounce of 
amyl nitrite proved fatal. 


Treatment.—Wash out the stomach. Inject adrenaline or ephedrine hypodermically. 


Start artificial respiration, if necessary, and give oxygen inhalation with or without 
carbon dioxide. 


Post-mortem Appearances.—If administered quickly, the lungs and other organs 
are found blanched and free from blood. The right chamber of the heart is gorged with 
blood and the left empty. The brain is pale. If administered slowly, the brain is con- 
gested and both the chambers of the heart contain blood. 


Test.—Heated with caustic potash, amyl nitrite forms amyl alcohol and potassium 
nitrite. 


Medico-Legal Points.—Poisoning by amyl nitrite is mostly accidental, and rarely 
suicidal. 


Amyl nitrite taken by the mouth is much less active than when inhaled, as the 
nitrous acid which is set free by the gastric juice is immediately decomposed. After 
absorption in the blood amyl nitrite undergoes partial oxidation, and appears in the urine 
as nitrates and nitrites of the alkalies. 


METACETALDEHYDE (METALDEHYDE), (C:H.0O); 


This is prepared by the condensation of acetylene and water by the catalytic action 
of acid and salts of mercury. It is a white, crystalline compound, insoluble in water 
and most organic solvents. It is non-volatile and non~explosive at the ordinary tem- 
perature. It burns without smoke and without leaving any ash, when a flame is applied 
to it. It is extensively used as a substitute for methylated spirit as a source of heat for 
lamps and stoves, and is supplied in the form of white elongated tablets under the trade 
name of “meta fuel”. A tablet is usually about 2 inches long and 4 inch thinck, and 
weighs, on an average, a little above 4.4 grammes or nearly 70 grains. 


When taken internally, metacetaldehyde is absorbed slowly from the intestine, and 
acts locally on the gastro-intestinal tract and remotely on the central nervous system. 


Symptoms.—The symptoms appear soon after the poison is taken, or they may be 
delayed for two or more hours. These are nausea, vomiting, pain in the abdomen, rise 
of temperature even upto 104° or 105°F., convulsions, cyanosis, stupor, coma and death. 
Albuminuria is usually a common symptom. 


Fatal Dose.—The minimum fatal dose for an adult is not known, but two tablets 18 of 
meta fuel have caused toxic symptoms and six tablets 19 have proved fatal. 


Fatal Period.—Death may occur in from twelve to thirty-six hours, or it may be 
delayed for three or four days. 


Treatment.—Wash out the stomach with a solution containing sodium bicarbonate, 
and give a saline purgative. Give hypodermically cardiac stimulants. Inject intra- 
venously sodium diphosphate and glucose together with insulin subcutaneously. Ad- 
minister oxygen by inhalation and start artificial respiration, if necessary. Treat 
convulsions by potassium bromide and chloral hydrate. 


Post-mortem Appearances.—Signs of irritation in the stomach and the small intes- 
tine. The white particles of meta fuel may be present in the stomach contents. The 


liver shows fatty degeneration. The kidneys show cloudy swelling. The brain and its 
meninges are hyperemic. 


Medico-Legal Points.—Accidental cases of poisoning occur in children, as they 


occasionally eat meta fuel tablets in mistake for sweets. Suicidal cases of poisoning 
occur in adults. 


FORMALDEHYDE, H.CHO 


This is formed when methyl alcohol vapour and air are passed over a red hot 
spiral of platinum wire. It is a colourless gas, possessing a strong pungent odour. It is 
soluble in water, a 37 to 41 per cent solution being a pharmacopceial preparation, Liquor 





16. Walter Broadbent, Brit. Med. J., Nov. 3, 1923, p. 811. 
17. Medical Record, 1896, 50, p. 816. 


18. Samml. wu. Vergiftungsf., 1936, 1, 73; Med. Annual, 1940, p. 460. 
19. Lancet, July 22, 1933, p. 194. 
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Formaldehydi, commercially known as formalin or formol. It is used as a disinfectant 
for the fumigation of rooms, as a preservative for pathological specimens, and in the 
preparation of artificial ivory, celluloid, and horn. It is also frequently used as a pre-~ 
servative for food, especially milk. 


Symptoms.—The vapour, when inhaled, irritates the eyes and air-passages and 
causes painful irritation when it comes in contact with the skin. The liquid solution, 
when swallowed, produces a burning pain in the mouth, throat and abdomen, nausea, 
vomiting containing blood and mucus, contracted pupils, flushed face, and painful stools, 
The vomited matter and stools have the strong odour of formaldehyde. There may be 
suppression of urine. If urine is passed, it contains formic acid. Death may occur from 
dyspneea and heart failure. In some cases the narcotic symptoms, viz. giddiness, uncon- 
sciousness and stertorous breathing, are more prominent and supervene soon after the 
solution is swallowed. In a case reported by Moorhead unconsciousness supervened in 
three minutes after about 3 ounces of 4 per cent formaldehyde were taken.*¥ 


March 21 reports a case in which a boy, aged 7 years, drank half~an-ounce of 
commercial formalin in mistake for lemonade. In about 15 minutes he was somewhat 
collapsed, though quite sensible. He complained of a burning pain in his throat and 
epigastrium. His pulse was rapid and weak. He had vomited once, bringing up a 
quantity of clear, greenish fluid, and he was gasping for breath. He improved under the 
usual treatment, and on the following day he was in his usual health except that he 
complained of slight pain in the throat, and made an uneventful recovery since then. 


Fatal Dose.—Half-an-ounce of formalin may be regarded as a dangerous dose, while 
one to three ounces have proved fatal. On the other hand, recovery has occurred from 
a dose of four fluid ounces of formaldehyde.** 


Fatal Period—This usually varies from a few hours to one or two days. The 
shortest period is 20 minutes in a case, where a man, aged 69 years, died after taking 
two to three ounces of commercial formalin.” 


Treatment.—Wash out the stomach and administer a dilute solution of ammonia or 
liquor ammonii acetatis as a direct antidote. These unite with formaldehyde, and form 
a non-poisonous compound, hexamethylenetetramine, popularly known as methenamine, 
urotropine or hexamine. Inject hypodermically strychnine. It may be necessary to 
resort to artificial respiration. 


Post-mortem Appearances——The eyes may be red and congested. The smell of 
formalin may be noticed on opening the body. The mucous membrane of the stomach 
may be red, inflamed and eroded with extravasations of blood, or may be hard and 
tough like leather. The duodenum may present the same appearances as those of the 
stomach. The intestines are congested. The liver may show fatty degeneration. The 
kidneys may present inflammatory changes. The lungs are congested or may show 
patches of broncho-pneumonia. The membranes of the brain are congested. 


Chemical Analysis.—Formaldehyde may be recovered by distillation. The distillate, 
when treated with an ammoniacal solution of silver nitrate and gently heated, will 
produce a beautiful mirror of metallic silver on the inner side of the test tube. 


Jf 10 drops of a 5 per. cent aqueous solution of phenylhydrazine hydrochloride, 1 or 
2 drops of a 4 per cent solution of sodium nitroprusside and 10 drops of a 10 per cent 
solution of sodium hydroxide be added to 2 cc. of the distillate, a blue colour develops 
in the presence of formaldehyde. The blue colour changes to green and lastly to 
yellowish-red. 


Medico-Legal Points—Accidental and suicidal cases of poisoning by formaldehyde 
have been reported, and a few of them have also been fatal A cage 24 is recorded in 
which formaldehyde was used externally with criminal intent. A young wife of 15 years 
of age was severely beaten by her husband and father-in-law, and some quantity of 
about a St per cent solution of formaldehyde was poured over her head. The solution 
caus er great pain and some hours later her hair was found i 
and the skin of her scalp to be peeling off. ° to be falling off in locks 


ETHER (AETHER, SULPHURIC ETHER, ETHYLIC ETHER OR 
ETHYL OXIDE), C.H;.0.C.H; | 


This is diethyl ether and is prepared-from ethyl alcohol by interaction 
with concentrated sulphuric acid. It is a colourless, mobile liquid, having a 


Brit. Med. Jour., Nov. 23, 1912, p. 1470. 

Ibid., Oct. 15, 1927, p. 687. 

Hale, Jour. Amer. Med. Assoc., Feb. 12, 1922, p. 452. 
vison, Jour. dimer. Med. Assoc., 1904, Vol. XLII, p. 1492. 

Madras Chem. Examiner’s Annual Rep., 1931, p. 4; ° ; 
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peculiar penetrating odour, and_a sweetish, pungent taste. It dissolves freely 
in alcohol, chloroform and fixed and volatile oils, but sparingly in water. It 
is very volatile and highly inflammable and its vapour forms an explosive 
mixture with air, oxygen or nitrous oxide in certain proportions. The pre- 
sence in air of ether varying from 1.8 to 6 per cent by volume renders the 
mixture explosive. It is, therefore, dangerous to employ ether as an 
aneesthetic in operations where a naked flame is required or an actual 
cautery is to be used. An unusual case* occurred at the Queen Mary’s 
Hospital, Stratford, where a lad, aged 16, had a cycling accident resulting 
in fracture of the jaw, and an operation was performed under the anzesthetic 
of ether and oxygen. In the course of the operation warm air had to be 
used to keep the patient’s teeth dry. It was applied with a dental syringe. 
On the third application of the syringe an explosion occurred at the back 
of the lad’s throat. Acute hzemorrhage followed, and he died within ten 
minutes. At the autopsy death was found to be due to rupture of the 
bronchi and collapse of the lungs; there was no sign of burning in the mouth. 
At the coroner’s inquest it was stated in evidence that the light at which 
the syringe was warmed was fully six feet away from the operating table 
and there was no naked flame near. , 


Ether is a pharmacopceial preparation, known as Aether ancestheticus 
and is used for inhalation as an aneesthetic. It is contained in the prepara- 
tion of Spiritus cetheris, dose, 15 to 60 minims. Spiritus cetheris compositus 
a non-official preparation, commonly known as Hoffmann’s anodyne, is often 
used in medicine in 20 to 40-minim doses. Injectio camphoree cetheria 
B.P.C., is another non-official preparation, called Curschmann’s solution the 
dose of which is 4 to 15 minims. 


Ether is sometimes taken internally as a substitute for alcoholic drinks, 
Ether being a habit-forming drug may give rise to addiction. 


Symptoms.—When swallowed, ether causes a burning pain in the throat 
and abdomen, and an intense degree of intoxication, which resembles that 
due to alcohol but is of a shorter duration. 


Persons habituated to the use of ether as an intoxicating drink may 
suffer from chronic gastric troubles and nervous symptoms, such as trem- 
bling of the hands, muscular weakness, cramps, headache, palpitation, and 
ringing in the ears. 


When inhaled, ether acts as a general anzesthetic just like chloroform 
but its vapour is liable to cause more irritation of the air-passages and more 
secretion of mucus and saliva. The pulse and breathing become slow, and 
consciousness is soon lost. An overdose causes death by paralysis of the 
respiratory centre, but may, in some cases, cause death by failure of the 
heart, especially if it is diseased. Wilson ** described convulsions as a new 
complication of ether anesthesia in fatal and non-fatal cases. He investi- 
gated these cases and came to the conclusion that the convulsions were toxic 
in origin and due to the presence in the ether of impurities, such as 
acetaldehyde and “peroxide”. It is also suggested that these convulsions 
are associated with prolonged anzesthesia, high temperature of the operating 
room, especially during summer, the previous administration of atropine 
and the presence of toxzemia or sepsis. On the contrary, Kemp" is of the 
opinion that ether convulsions are due to interference with or inhibition of 
cerebral cell respiration. 


Delayed poisoning does-not occur after the inhalation of ether. 
_————_— —_ ll 
95. Brit. Med. Jour., Oct. 7, 1925, p. 713. 
26. Lancet, May 28, 1927, p. 1117. 
27. Brit. Med. Jour. April 1, 1944, Vol. I, p. 447. 
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Fatal Dose.—Two to four fluid drachms, when taken internally, are likely 
to cause intoxication. One fluid ounce may prove fatal to an adult, although 
larger quantities can be borne by individuals accustomed to its use. 


The concentration of ether necessary to produce anzesthesia reasonably 
quickly is about 6 per cent by volume or 15 per cent by weight in the inspired 
air. The concentration of ether reaching 0.14 per cent in the blood is 
sufficient to cause anesthesia. When the concentration of ether reaches 11 
per cent by volume in the inspired air, there is a distinct danger to life. The 
inhalation of two-and-a-half ounces of ether has caused death.*8 


Fatal Period.—Death may occur at any time during ether administration, 
or it may occur from pulmonary complications hours or days after recovery 
from ether aneesthesia. 


Treatment.—Lavage of the stomach and cardiac and respiratory stimu- 
lants are indicated, if ether has been swallowed. Fresh air, respiratory 
stimulants, such as ammonia, artificial respiration, inhalation of oxygen com- 
bined with carbon dioxide, and strychnine hypodermically are indicated in 
cases where respiration or the heart’s action stops during ether anzsthesia. 
Sodium amytal and glucose in saline may be administered to control the 
convulsions. 


Post-mortem Appearances.—The brain is pinker than normal and is 
slightly cedematous. The strong smell of ether is noticed on opening the 
thoracic cavity. The trachea contains a little frothy mucus. The lungs are 


congested, and exude a good deal of cedematous fluid smelling strongly of 
ether. 


Medico-Legal Points.—Accidental poisoning occurs from ether employed 
as an aneesthetic for general surgery. Ether is sometimes swallowed or 
inhaled for suicidal purposes. It is rarely used for homicidal purposes. 


Ether is excreted largely through the lungs and partly through the 
kidneys. 


ETHYL CHLORIDE, C:H,Cl 


This is prepared by warming a saturated solution of hydrochloric acid in ethyl 
alcohol in the presence of anhydrous zine chloride. It occurs as a gas at the ordinary 
temperature and pressure, but is usually condensed into a colourless, mobile, inflammable 
and volatile liquid, possessing a pleasant, ethereal odour and a burning taste. It boils 
at 12.5°C. It is a pharmacopeeial preparation, known as Aethylis chloridum, the non- 


official dose being 45 to 75 minims by inhalation for adults and 15 to 45 minims by 
inhalation for children. 


_ When used as a spray, ethyl chloride freezes the skin and surrounding tissues owing 
to its rapid volatility, and produces local ansesthesia for minor surgical work. Its pro- 
longed use may cause local sloughing of the tissues. It is administered by inhalation as 
a general anzesthetic for performing operations of short duration. It is sometimes used 
to induce anzesthesia previous to the administration of ether or chloroform. 


Ethyl chloride causes poisonous symptoms, when it is inhaled in the concentrated 
form. tt _jepresses the fentral nervous system and the respiratory centre, and produces 
myocar weakness. man, age years, with a diseased h j 
of ethyl chloride had been inhaled.29 cart died after 90 drops 


Treatment—Stop the inhalation of the drug, and hold weak ammonia va ours to 
the nostrils. Keep the patient warm and start artificial respiration, if necessary. Re~ 
covery is usually rapid. 


Post-mortem Appearances.—These are not characteristi ; . 
the organs are congested. eristic. The blood is fluid and 


Ethyl Bromide, C-H;Br.—This is prepared b 
a cold mixture containing absolute alcohol an 
distilling slowly. It is a colourless, volatile 


y adding anhydrous sodium bromide to 
d concentrated sulphuric acid and then 
liquid, having an ethereal odour and a 


_ 28. Holland, Med. Chem, and Toxic, Ed. V, p. 406. 


29. Jaeger, Zentralblatt fur Chirurgie, Leipzi . 
Assoc., Oct. 22, 1921, p. 1378. rgie eipzig, July 30, 1921, p. 1073; Jour. Amer. Med. 
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sweetish warm taste. It boils at 38°C. It is a B.P.C. preparation, known as ethyl 
bromidum, the dose being 1$ to 3 Auid drachms by inhalation. Used as a spray, it acts 
as a local aneesthetic by refrigeration. Administered by inhalation, it acts as a general 
anzesthetic, but it is not used for this purpose, as its action is uncertain. 


When inhaled in the concentrated form ethyl bromide acts as a poison, irritating 
the air-passages and producing congestion and cedema of the lungs. 


CHLOROFORM (TRICHLOROMETHANE), CHCl; 6 


This is prepared largely by distilling ethyl alcohol, methylated spirit or 
acetone -with bleaching powder. It is a heavy, colourless, volatile liquid, 
possessing a sweet, pungent taste and a characteristic ethereal odour. When 
heated, it burns with a green-edged flame, but it is not inflammable at the 
ordinary temperature. Exposed to air and light, pure chloroform gradually 
undergoes decomposition, and produces carbonyl chloride (phosgene gas), 
chlorine and hydrochloric acid, which are very poisonous. The addition of 
about 1 per cent alcohol and keeping it in a blue or amber coloured, well- 
stoppered bottle prevents such decomposition. 


Chloroform is soluble in 200 parts of water, and mixes in all proportions 
with absolute alcohol, ether, benzene and petroleum spirit. It dissolves fats, 
caoutchouc, resins, sulphur, phosphorus, iodine, various alkaloids and many 
other organic compounds. It is a pharmacopeeial preparation, the dose being 
1to5 minims. Its official preparations are— 


1. Aqua Chloroformi.—1 in 400 of water. Dose, 4 to 1 fluid ounce. 
2. Emulsio Chloroformi—1 in 20 of water. Dose, 5 to 30 minims. 


3. Spiritus Chloroformi (Chloric ether or Spirit of Chloric ether) .— 
1 to 20 of rectified spirit. Dose, 5 to 30 minims. 


Tinctura chloroformi et morphince composita is a B.P.C. preparation, and 
is intended to be ausubstitute for a proprietary medicine, chlorodyne. It 
contains % minim of ¢Htoroform, 1/11 grain of morphine hydrochloride, and 


& minim of dilute hydrot¥anic acid in ten minims. The dose is 5 to 15 
minims. "rolie 


Chloroform produces poisonows. symptoms, when it is inhaled as a 
vapour, and also when it is swallowed as a liquid. » 


Symptoms when inhaled as a Vapour.—For convenience of description 


the symptoms are divided into the following three more or less distinct 
stages :— 


(1) Stage of Excitement. (2) Stage of Depression (Anzesthesia). 
(3) Stage of Paralysis. | 


1. Stage of Excitement.—As soon as a few whiffs of the vapour are 
inhaled the patient experiences a sense of irritation in the throat and fauces, 
and a burning sensation in the eyes. The face becomes flushed, and a sense 
of warmth is felt over the whole body, with a creeping sensation in the skin. 
All the senses except those of sight and ‘hearing are dulled, and the mind 
becomes confused. At this stage the patient gets delirious, begins to sing, 
laugh, ery, or use abusive and profane language. Sometimes, he struggles 
so violently that he is required to be held down by the assistants. The pupils 
are first dilated, but become contracted as in natural sleep. Frequently 
there is a tendency to vomit. The pulse and respirations are increased in 
frequency. This stage lasts rarely for more than four minutes. 


2. Stage of Depression (Ancesthesia) —During this stage the patient 
becomes completely unconscious and loses all sensibility. The corneal and 
other reflexes are lost. The pulse and respirations become slow and feeble. 


The pupils are contracted. The temperature is sub-normal and the skin is 
Al 
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i bent in 
cold and moist. All the muscles are relaxed, and the limbs can be | 
any direction. Surgical operations are performed during this stage, which 
can be maintained for hours. If the inhalation is stopped, the condition may 
ordinarily last for twenty to forty minutes, although it may last for a much 
longer period in some cases. Sometimes, fatal results occur after the with- 
drawal of the inhalation. 


3. Stage of Paralysis—lIf the inhalation be still continued, the patient 
passes into the stage of paralysis. The muscular tone is abolished, and con- 
sequently the muscles become quite flaccid. The urine and feeces are passed 
involuntarily. The lips become blue. The surface is cyanosed and bathed 
in cold perspiration. The pupils are widely dilated. The respirations 
become slow and irregular with a long pause. The pulse is weak and irre- 
gular. Death occurs from stoppage of the heart’s action or from respiratory 
paralysis. It may also occur at any stage, when it may be due to the heart’s 
paralysis or asphyxia brought about by the passage of vomited matter or 
blood into the air-passages, or by the closure of the glottis from the pressure 
of the tongue, or possibly by status lymphaticus in the case of children. 


Delayed chloroform poisoning occurs about ten hours to six days after 
recovery from anesthesia, especially if the quantity administered was large 
and continued for a long time. It is more common in persons suffering from 
acetonuria, rickets, hepatic disorders, and wasting diseases, and is especially 
frequent in children. The symptoms, which resemble those of phosphorus 
poisoning, are restlessness, violent and persistent vomiting, jaundice, tender- 
ness over the liver, frequent pulse, delirium, coma and death. Sometimes, 
there may be cutaneous hemorrhages. The urine contains acetone and 
diacetic acid. The post-mortem examination shows fatty degeneration of the 
liver, heart and kidneys. 


Reichl 39 reports seven cases of late deaths from chloroform which occurred in his 
clinic in the course of nine days in May 1925. After a so-called incubation period of 
24 to 36 hours the patients became restless with a frequent pulse, somnolence, subicteric 
discoloration of the sclerotics and skin, delirium and a rise of temperature often as high 
as 104°F. They rapidly grew weaker, and death followed in 24 to 3 days in children and 
in 4 or 5 days in adults. At the necropsy acute yellow atrophy of the liver was found 
in all the seven cases. The principal post-mortem finding was severe degeneration of 


the liver, shown by fatty degeneration of the liver cells with necrosis of the centre of 
e acini. 


Fatal Dose.—It is difficult to ascertain the exact lethal dose. Large 
quantities have been inhaled during surgical operations without any dele- 
terious effects. A concentration of two to three per cent of chloroform in 
air is the limit of safety for inducing surgical anesthesia; whereas the 
concentration of five per cent or more is considered dangerous. A concen- 
tration of 0.035 per cent by weight of chloroform in the blood produces 


anzesthesia, while a concentration of 0.06 per cent by weight in the blood 
causes death.*4 


Fatal Period.—Death may occur within a few minutes of the beginning 
of administration or at any time during the course of anesthesia. Death 
from delayed poisoning occurs from ten hours to twenty days, the average 
period being four to five days. 


__ Treatment.—Stop inhalation, lower the head and pull the tongue forward 
either with a pair of forceps or by carrying the lower jaw forward with the 
hands. Start artificial respiration and apply the faradic current or use 
oxygen inhalation. Administer hypodermic injections of strychnine, caffeine 
or ether, and start cardiac massage by the sub-diaphragmatic route. Injec- 
tion of adrenaline directly into the heart muscle often induces recovery. 


30. Med. Klin., June 4, 1926, p. 899; Brit. Med. Jour., Aug. 14, 1926 i 
31. Clark, Applied Pharmacology, Ed. V, p. 164. g. 14, , Epitome, p. 23. 
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The treatment of delayed chloroform poisoning consists in the adminis- 
tration of subcutaneous or intravenous injections ot normal saline. Glucose 
may be administered by the mouth or per rectum to combat the acidosis. A 
light nutritious diet consisting of sugar and carbohydrates should be given as 
a prophylactic measure four or five hours before chloroform inhalation. 


Post-mortem Appearances.—Not characteristic. The brain is usually 
congested. The lungs are congested and emit the smell of chloroform. Gas 
bubbles may be found in the blood which is, as a rule, dark and fluid. The 
heart is often dilated. The liver, spleen and kidneys are sometimes 
congested. 


Symptoms when swallowed as a liquid.—First of all the symptoms of 
irritation appear and then coma supervenes. The patient complains of a 
burning pain in the mouth, throat and stomach; this is followed by vomiting 
and purging. The vomited matter gives the smell of chloroform, and may 
contain blood. These symptoms are followed within ten minutes or so by 
unconsciousness and coma. The pupils are dilated. The surface is cyanosed. 
The skin is cold and bathed in perspiration. The pulse is feeble, frequent 
and irregular. The respirations are slow and stertorous. Death occurs from 
paralysis of the heart’s action or respiration. It may sometimes occur from 
pulmonary cedema or gastritis. Cases that recover may show jaundice and 
enlargement of the liver. 


Fatal Dose—Uncertain. The fatal dose is usually about 1 ounce, but 
recovery has occurred after much larger doses. 


Fatal Period.—The usual fatal period is 5 or 6 hours. Death may some- 
times take place within a few minutes or may be delayed for some days. 


Treatment.—Empty the stomach and wash it out with warm water and 
milk, Give demulcent drinks, and administer hypodermic injections of 
strychnine, digitalis, caffeine, atropine, brandy or ether. Give an enema 
containing whisky. Keep up the body heat by warmth and mustard plaster. 
Resort to artificial respiration and galvanism. 


Post-mortem Appearances.—The mucous membrane of the pharynx and 
gullet is congested and inflamed. The stomach contents may give off the 
odour of chloroform. The gastric mucous membrane is red, softened and 
inflamed, and may show patches of erosion. The lungs are intensely con- 
gested. The heart, liver and kidneys may show fatty degeneration. 


It must be remembered that in cases of suspected chloroform poisoning 
the brain and lungs in addition to the stomach and liver should be preserved 
for chemical analysis. 


Chemical Analysis—Chloroform is easily separated from organic mix- 
tures by distillation with steam. In fatal cases of chloroform poisoning an 
examination of the blood is very necessary, as chloroform passes rapidly into 
the circulation. 


Tests—1. The vapour of chloroform, when passed through a red hot 
exit tube, is split up into chlorine and hydrochloric acid. Chlorine is known 
by its turning blue a piece of blotting paper moistened with starch and iodide 
of potassium. Hydrochloric acid gives a white precipitate to a solution of 
silver nitrate. 


2. If B-naphthol dissolved in a small quantity of strong sodium hydro- 
xide solution be added to a solution containing chloroform and heated, a blue 
colour is produced, which becomes green and finally brown. 


3. Add 1 or 2 cc. of an alcoholic solution of caustic potash and a drop 
of aniline to 1 to 3 cc. of a mixture containing chloroform and heat. A 
disagreeable odour is given off due to the formation of phenylisocyanide or 
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phenylcarbylamine. The equation representing the result is CHCl, + 
3KOH -- CsH;sNH, = CsH;NC -+ 3KCl1 -+ 3H.O. The odour is perceptible 
when chloroform is present in the proportion of 1 : 5,000. 


Medico-Legal Points.—Accidental deaths occurring during chloroform 
anzesthesia must at once be reported to the police, who should investigate 
into the cause of death for the satisfaction of the public and for exonerating 
the medical man from any fault or misadventure on his part. The law is not 
clear as regards the legal responsibility of the anzesthetist or surgeon in such 
accidental deaths. At any rate the surgeon is certainly responsible if the 
anzesthetist happens to be non-qualified. Unfortunately this is usually the 
case in outlandish branch dispensaries in India. 


Chloroform inhalation is occasionally used for suicidal purposes, but 
more often such deaths are accidental owing to its having been inhaled to 
relieve pain or to produce sleep. In his annual report for the year 1907, 
Rai Bahadur Chooni Lal Bose, Chemical Examiner of Bengal, mentions a case 
in which an Anglo-Indian woman committed suicide by inhaling chloroform. 


Chloroform inhalation has been rarely used as a homicidal agent. It 
has been frequently reported in the secular press that chloroform vapour is 
used to facilitate theft or rape, but it is doubtful if any authentic cases have 
occurred. However, in such cases two questions of medico-legal importance 
are likely to arise; viz. (1) whether an individual can be rendered insensible 
all at once by chloroform inhalation, and (2) whether a sleeping person can 
be anzesthetized without awaking. 


1. Whether an individual can be rendered insensible all at once by 
chloroform inhalation—In ordinary circumstances it requires from two to 
ten minutes to anzsthetize a person with chloroform, properly diluted with 
air. Hence a person may resist if an attempt is made to chloroform him 
against his will, unless he is much weaker than his assailant or is over- 
powered by several assailants and rendered unfit to struggle. On the 
contrary, death is likely to result, if an attempt is made to render a person 
suddenly unconscious by the concentrated vapour of chloroform. 


2. Whether a sleeping person can be aneesthetized without awaking.— 
It is a fact that operations have been performed on sleeping children after 
bringing them under chloroform anesthesia without awaking them, but in 
the case of adults, it is possible to do so only by skilled and experienced 
anesthetists, but that too in a very few cases. 


In addition to the patient suffering from toxic sympt 
ptoms, the anzsthetist 
and other attendants may be affected by poisonous symptoms resulting in 
death, if chloroform was used for a long time in an ill-ventilated room lighted 
by gas burners or lamps. 


Owing to its taste and smell, liquid chloroform is rarely 9} 
3 uic ‘ely given by the 
mouth as a homicidal poison though it is sometimes taken for Suicidal pur. 
poses, but more often it is swallowed accidentally. 


Chloroform is not infrequently swallowed: 
as an intoxicant, and Hofman- 
Heberda** reports that several cases of poisoning occurred among the 


82. Ind. Med. Gaz. Aug. 1915, p. 304. 
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Russian prisoners during the First Great War by drinking chloroform as a 
substitute for alcohol. In his letter dated the 26th September 1946 addressed 
to the author, the Chemical Analyser, Bombay, describes two cases, where 
two Hindu males died after taking chloroform in place of alcohol. 


Elimination.—Chloroform is eliminated mainly by the lungs, and may 
be detected there some days after death. A small quantity may be excreted 
in the urine, perspiration and milk. Chloroform may be re-secreted in the 
stomach, even if introduced hypodermically into the system. 


AVERTIN (BROMETHOL OR SOLUTION OF TRIBROMOETHYL ALCOHOL) 


This contains two parts of tribromoethyl alcohol dissolved in one part of amylene 
hydrate, the dose being § to 2/3 minim per pound of body weight by rectal injection. 
It is readily soluble in water, and the aqueous solution, when heated to above 40°C. and 
exposed to air and light, decomposes into dibromoacetaldehyde and hydrobromic acid, 
which are quite irritant to the rectal mucous membrane. It is also inflammable and 
volatile and must not, therefore, be used near a flame. It is generally administered in 
a 2.5 per cent solution in distilled water as an anesthetic for surgical operations or as 
a basal hypnotic prior to general anzesthesia. 


_In large doses avertin produces toxic symptoms, the chief being headache, nausea, 
cyanosis, fall in blood preSsure and death from respiratory paralysis. It causes ‘tatty 
degeneration or acute yellow atrophy of the liver and degénerative changes in the kid- 
neys. 
The treatment consists in the high rectal irrigation with a warm solution of sodium 
thiosulphate and administration of coramine intramuscularly or ephedrine hydrochloride 
intramuscularly or intravenously. Oxygen and artificial respiration, if necessary. 


CARBON TETRACHLORIDE (TETRACHLOR-METHANE), CCl 


This is a heavy, colourless, volatile, non-inflammable liquid with a chloroform-like 
odour and a burning taste. It is sparingly soluble in water, but dissolves freely in 
alcohol and ether. It is extensively used as a solvent for rubber, resins, sulphur and 
fats, ahd as a fire extinguisher. It is used as‘a dry-cleaning agent in the household. It 
can be used as a‘ general anesthetic-like chloroform, but has twice its toxicity. It is a 
pharmacopoeial preparation, called Carbonei tetrachloridum, and 1s largely used as an 
anthelmintic in ankylostomiasis in 30 to 60-minim doses. Poisoning has resulted from 
the inhalation and the internal administration of this drug. It is a hepatotoxic and 
nephrotoxic agent. 7 


Symptoms.—When inhaled, it causes burning pain in the eyes and throat, head-~ 
ache, nausea, sometimes vomiting, mental confusion, loss of consciousness and convul- 
sions. Death occurs from failure of the circulatory and respiratory centres. 


Persons employed in rubber works, where carbon tetrachloride is used as a solvent 
for, rubber may suffer from chronic poisoning, which is characterized by irritation of the 
eyes, nose and throat, dermatitis, nausea and loss of appetite and weight. They also 
suffer from jaundice, acute nephritis and anzemia. 


When taken by the mouth, it causes headache, nausea, vomiting, abdominal pain, 
fine tremors, convulsions, coma and death. Gastric or intestinal haemorrhages frequently 
occur: 


The symptoms of poisoning are usually delayed for twenty to thirty-six hours after 
the ingestion of this drug, but Mitra** reports a case in which a prisoner, aged 30 years, 
and of good health, felt nausea one hour after the administration of a medicinal dose of 
45 minims, and commenced vomiting in a few minutes. He was seized soon afterwards 
with colicky pains in the abdomen and was restless. The perspiration started on the 
forehead, the pulse was soft and slow and the respiration was laboured. An urticarial 
rash which soon became confluent appeared on the body. Recovery followed a hypoder- 
mic injection of 0.5 ce. of pituitrin. 

Fatal Dose and Fatal Period.—Uncertain. The concentration of carbon tetrachloride 
fumes in air should never exceed one part per ten thousand for continued exposure. 
The concentration of one part per thousand is dangerous if inhaled for more than fifteen 
minutes. A young woman who used it as a hair wash collapsed and died in a‘ few 
minutes as a result of inhalation of its fumes.34 


The fatal dose of carbon tetrachloride liquid may be 3 ce. to 4 cc. for adults and 
about 1 ec. for children. On the contrary, a dose of 40 cc. did not produce any toxic 
symptoms in an adult.86 Death usually occurs in a day or two. 


pe 


a a A triacetate eee eee eel 
34. Ind. Med. Gaz., Nov. 1928, p. 637. . ou 
35. Veley, Lancet, 1939, Vol. II, p. 1162. ; 


36. Lamson, Minot and Robbins, Jour.. Amer. Med. Assoc., Feb. ‘4, 1928, p. 345. . os 
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Treatment.—If carbon tetrachloride has been inhaled, the patient must be removed 
at once into the open air, and artificial respiration must be started. Oxygen should be 
administered by inhalation. Later, hot tea or coffee may be given as a stimulant. In 
cases where the drug has been swallowed, the stomach should be washed out, and a 
saline purgative should be given immediately. Alcohol, fats or oils should be avoided, 
but calcium salts should be administered. A high protein, high carbohydrate diet, with 
2 grammes of methionine three times a day is also recommended. A case is recorded 
in which a man who took 30 to 40 ce. of carbon tetrachloride was successfully treated 
by casein digest and dl-methionine, administered partly orally and partly intravenously.37 


Post-mortem Appearances.—On opening the body the smell of carbon tetrachloride 
may be perceptible in the thorax and abdomen. There may be small haemorrhagic 
patches in the kidneys and in the gastro-intestinal tract. There may also be inflam- 
mation of the small bronchial tubes and necrosis of the liver. 


Chemical Analysis—Like chloroform, carbon tetrachloride is separated from organic 
mixtures by distillation. It responds to the phenylisocyanide test, but not to the Q- 
naphthol test. It is heated with an alcoholic solution of potassium hydroxide, it forms 
potassium chloride and potassium carbonate. If chloroform is similarly treated, it forms 
potassium chloride and potassium formate. 


Medico-Legal Points.—Cases of poisoning by carbon, tetrachloride are mostly acci- 
dental. A case38 of mass poisoning by carbon tetrachloride occurred among 66 persons 
followed by 20 deaths after consuming various quantities of a proprietary spirit hair 
lotion which contained 1.4 per cent of carbon tetrachloride. 


When fire extinguishers of carbon tetrachloride are used in a closed room with a 
high temperature, highly poisonous phosgene gas is formed. It is, therefore, dangerous 
to use such fire extinguishers in closed rooms. 


Khalil 29 has demonstrated that the toxicity of the drug is due to impurities, pro- 
bably sulphur compounds, which can be got rid of by fractioning the carbon tetrachloride 
and throwing away the first portion of the distillate (about 1 per cent of the total 
quantity). Lamson and his co-workers 49 have shown that alcohol and fatty substances 
should not be given before or soon after the administration of this drug either by mouth 
or by inhalation, as they greatly increase the rapidity of its absorption and its toxicity. 


They have also proved experimentally that calcium deficiency in the organism causes 
its increased toxicity. 


TETRACHLORETHANE (ACETYLENE TETRACHLORIDE), C.HLCl 


This substance is a colourless, non-inflammable, volatile oily liquid, having a 
sweetish odour and taste suggestive of chloroform and boiling at 146°-147°C. It is used 
as a solvent for varnishes, especially cellulose acetate, as a constituent of the varnish 
or “dope” applied to the canvas wings of aeroplanes and in the manufacture of arti- 
ficial silk, artificial pearls and non-inflammable cinema films. It is also used as an 
insecticide for weevils and for white fly on tomato plants. 


Acute Poisoning—Symptoms.—When liquid tetrachlorethane is taken internally, the 
chief symptoms are a sweetish smell like that of chloroform from the breath, frothy fluid 


at the mouth and nostrils, cyanosis, shallow respiration loss of consciousness, coma and 
death. 


Treatment.—Eliminate the poison by washing out the stomach and treat coma and 
other symptoms as they arise. 


Post-mortem Appearances.—Hyperzemia of the mucous membrane of the lower end 
of the cesophagus and the stomach with small, superficial erosions at its cardiac and 


pyloric ends; cloudy swelling and congestion of the liver and congestion of the kidneys 
and lungs, the brain is congested and cedematous. 


Chronic Poisoning.—Symptoms.—When the vapours of tetrachlorethane are inhaled, 
the symptoms are malaise, loss of appetite, nausea, headache, drowsiness and constipa- 
tion. After a few days vomiting and jaundice develop. These are followed by stupor, 


convulsions, delirium, coma and death. Occasionally there miay be emaciation, angzemia, 
hzemoglobinuria and hzemolysis. 


Treatment.—Remove the patient from the source of danger and give complete rest. 


Administer oxygen by inhalation and give internally sodium‘ carbonate and sodium 
citrate in water and also saline purgatives, 


37. Beattie, Herbert, Wechtel and Steele, Brit. Med. Jour. Feb. ; 
38. A. Alha, Ann. Med. Int TU e OUT., eb 12, 1944, p 209. 


ern. Jenn, Suppl., 8, 39, 1951, pp. 1-32: 
Med, May tech, Wot eet f upp pp. 1-32; Abstracts of World 
39. Lancet, March 13, 1926, p. 547. 
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Post-mortem Appearances.—Acute yellow atrophy of the liver is often seen in death 
from inhalation of the vapours. There may also be fatty degenerative changes in the 
kidneys. 


Medico-Legal Points.—Tetrachlorethane is a powerful poison and causes acute and 
chronic poisoning. Acute poisoning occurs from swallowing large quantities of liquid 
tetrachlorethane, which has a narcotic action. Chronic poisoning is caused by the 
inhalation of the vapours of tetrachlorethane and occurs mostly among workers in fac- 


tories, where it is used. In this type of poisoning, tetrachlorethane acts chiefly on the 
liver causing death from necrosis of the liver. 


Acute poisoning by tetrachlorethane is generally suicidal and rarely accidental. 
This drug is not known to have been used as a homicidal poison. 


Gilbert Forbes 44 records the case of a labourer, aged 33 years, who died about six 
hours after drinking the liquid. Keish Mant 4 also reports two suicidal cases of acute 
poisoning by this drug. In one case a gardener, 57 years old, died rapidly within a few 
hours after the ingestion of a large quantity of tetrachlorethane taken on an empty 
stomach. In the second case a carpenter, 20 years old, died in about fifteen hours aftcr 
he had ingested about 1 to 2 ounces of the poison. 


Trichlorethylene (Chlorylen or Trilene), C:HCl;—This is a colourless, volatile liquid, 
having a pleasant, sweetish odour and boiling at 87°C. It is used as a solvent for fat, 
tar, rubber and in the extraction of oils and fats, degreasing metals, painting, enamelling, 
dry cleaning, and cleaning photographic plates. It is used as a general anesthetic, and 
is also employed in the treatment of trigeminal neuralgia and migraine in doses of 10 to 
20 minims to be inhaled from cotton wool. 


Locally applied, trichlorethylene causes blisters of the skin after an interval of 
about twenty-four hours. Prolonged exposure to the fumes has an acute narcotic effect, 
and causes headache, giddiness, confusion, fainting, jaundice, paralysis of the sensory 


fibres of the fifth nerve, retrobulbar neuritis, optic atrophy, cardialgia, albuminuria, coma 
and death. 


The treatment consists in the administration of oxygen and 5 to 7 per cent of carbon 
dioxide by inhalation. Oxygen may also be administered if pulmonary cedema is present. 


The post-mortem appearances are congestion of the liver and fatty degenerative 
changes in the kidneys with hemorrhages. There may be congestion and acute edema 
of the lungs with subpleural petechial hemorrhages. The brain and its membranes are 
congested. 


Trichlorethylene is likely to give rise to addiction, and may sometimes induce a 
state of drunkenness with complete loss of control. A man, 26 years old, had been 
addicted to the drug by soaking his handkerchief in it and sniffing it regularly. One 
night he murdered his mother to whom he was devoted very much, The prosecution, 
finding no evidence of motive, accepted the accused’s plea of not guilty of murder but 
guilty of manslaughter. He was sentenced to five years’ imprisonment.43 


The drug is likely to be decomposed into dichloracetylene, a toxic product, which 
can probably cause nerve palsies, when mixed with soda lime. 


Jensenius ** reports the case of a widow, 72 years old, who took 15 ce. of trichlo- 
rethylene in mistake for castor oil. She spat a little of the trichlorethylene, but most 
of it was retained. She drank two glasses of milk, but ate nothing. A few hours later, 
she became giddy, with cardialgia, drowsiness and coma. The temperature was sub- 
normal, with pulse 92 per minute, rigidity of the muscles of the extremities and increased 
tendon reflexes. She became conscious, but paresthesia of the limbs set in, which 
gradually passed off. 


D.D.T. OR DICOPHANE [DICHLORO-DIPHENYL-TRICHLOROETHANE, 
1-TRICHLORO-2, 2-BIS (P~-CHLOROPHENYL) ETHANE, P, P-D. D. T.] 


Pure D.D.T. is a white, crystalline, solid substance, insoluble in water, but soluble 
in hot alcohol, ethyl acetate, chloroform, benzene, kerosene and many other organic 
solvents. It is used for destroying flies, mosquitoes, lice, fleas, bed-bugs, etc. A 5 per 
cent solution of this substance in kerosene oil is used as a spray for destroying bed- 
bugs and lice. A 2 per cent solution may act as a poison to human beings and its solu- 
tion in fatty acids is stated to increase its toxicity. 


D.D.T. is taken accidentally and suicidally. When swallowed, an oily solution of 
D.D.T. acts locally as an irritant and remotely as a nerve poison. In pure solid form 





4). Brit. Med. Journal, March 20, 1943, p. 348. 
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D.D.T. is not absorbed by the skin, but, when dissolved in kerosene oil or any organic 
solvent, it is readily absorbed in this way, and produces poisonous symptoms. D.D.T. 
emulsions and oily solutions may be readily absorbed by the lungs on inhalation and 
cause poisoning. a _ a . 

Symptoms.—Nausea, vomiting, coughing, excitability, ...vertigd, muscular tremors, 
convulsions, inco-ordination, tingling in the arms and legs, paralysis of ithe legs, pul- 
monary cedema, unconsciousness, coma or collapse and death from respiratory failure. 

Fatal Dose and Fatal Period—It has been estimated that a lethal dose for man is 
between 150 and 600 mg. per kilogramme of body weight. About one-third of an ounce 
of solid D.D.T., ie. about half a gallon in solution would be fatal to an adult.5 A male 
child,46 19 months old, died in four hours after swallowing about an ounce of a 5 per 
cent solution of D.D.T. in kerosene. A farm labourer,*? aged 32 years, died in less than 
an hour after he had taken 6 ounces of concentrated emulsion containing 34 g. of D.D.T. 
and 2.4 ounces of methyleychlohexanone. 


Treatment.—Wash out the stomach and treat the symptoms. Inject atropine hypo- 
dermically. Administer calcium gluconate intravenously. If necessary, resort to arti- 
ficial respiration. 


Post-mortem Appearances.—The mucous membrane of the stomach and upper part 
of the small intestine is hypersemic with submucous hemorrhages. The stomach usually 
gives off the smell of kerosene oil. The spleen and liver are congested. The lungs are 
congested and cedematous. The brain is congested. 


Chronic Poisoning—This may occur from slow absorption of the oily emulsion by 
the skin and from the ingestion of small amounts of the material over a long period. 


' Symptoms.—These are loss of appetite, mental anxiety, insomnia, aching pain in the 
legs, muscular weakness and tremors, anamia, emaciation, convulsions, coma and 
death. There is also increased susceptibility to various infections. 


Treatment.—Cathartics, fats or oils should not be given, as they promote absorption. 
Phenobarbital may be administered to control tremors and convulsions. 


Persons employed for dusting and spraying D.D.T. should use goggles for the eyes, 
and should wear respirators and protective clothing when there is a possibility of the 
oily emulsion contaminating the skin. 


Post-mortem Appearances.—The liver and the kidneys may show necrosis and 
degenerative changes. ' 


BROMOFORM (TRIBROMOMETHNE), CHBr; 


This is a heavy, limpid, colourless, volatile, sweet liquid, which is soluble in 
chloroform and ether, but slightly soluble in water. It is a B-P.C. preparation and is ad- 
ministered to children in 4 to 2 minim doses for whooping cough. Being slightly soluble in 
water and a heavy liquid, it has a tendency to settle down at the bottom and, if taken 
without shaking the bottle, it is apt to produce poisonous symptoms. Almost all the 
cases'of poisoning so far recorded have occurred among children. 


Symptoms.—These are very similar to those caused by swallowing chloroform ; the 
chief being vertigo, sleepiness, muscular relaxation, contracted pupils, insensibility, 
stertorous breathing, weak, feeble, irregular pulse, collapse and death. The vapour of 
bromoform also produces symptoms: similar to those caused by chloroform inhalation. 


Fatal Dose—Three or four minims of bromoform, each administered to two children, 
aged 2 and 4 years respectively, produced poisonous symptoms.48 Thirty-six minims of 
bromoform proved fatal to a girl, aged 5 years.49 This drug was made up in a mixture 
with mucilage and water and dispensed in a bottle. It settled down to the bottom, hence 
the whole quantity was probably taken in the last dose from which she died. On the 


other hand, recovery has taken place after one drachm and a half swallowed by a girl 
of 6 years.50 


Fatal Period.—Death occurred in 5 hours in the above-mentioned case. 


. Treatment.—Wash out the stomach with a solution of sodium carbonate or Condy’s 
fluid. Use hysodermically stimulants, such as ether and strychnine. 


Apply electricit 
and start artificial respiration. Pp y 
Post-mortem Appearances—-Odour of bromoform in the organs. Congestion of the 
stomach and duodenum. 


eee 


45. Pharm. Jour., Feb. 16, 1946,, p. 110. 

46. Hill and Robinson, Brit. Med. Jour., Dec. 15, 1945, p. 845. 
Bidden-Steele and Stuckey, Lancet, Aug. 17, 1946, p. 235. 

Stokes, Brit. Med. Jour., May 25, 1900, p. 1283. 

49. Lancet, Dec. 31, 1898, p. 1816. 


‘ 50. T. Brown Darling, Brit. Med. Jour., June 2, 1900, p. 1340. 
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IODOFORM (TRI-IODOMETHANE), CHI, 


Iodoform occurs as an amorphous powder or as small, lustrous, lemon-coloured 
hexagonal crystals, having a very penetrating, persistent and disagreeable odour and 
taste. It 1s insoluble in water, but dissolves in alcohol, ether, chloroform and fixed and 


volatile oils. JIodoform is a constituent of a pharmacoposial preparation, Suppositoria 
iodoformi. ; 


Symptoms.—These are giddiness, nausea, vomiting, abdominal pain, skin eruptions, 
elevation of temperature, dilated pupils, unconsciousness, quick pulse, stertorous breath- 


ing, coma and death. In some cases there may be convulsions, hallucinations, delirium 
and melancholia. 


Fatal Dose—Thirty grains taken internally have proved fatal, though recovery has 


ensued from larger doses. More than one drachm should not be applied to a wound at 
a time. 


Fatal Period.—Death may occur in one day or after several days. In one case 


death occurred on the 9th day after the injection of an ethereal solution containing 45 
grains of iodoform.®1 , 


Treatment—Wash out the wound. Treat the symptoms. Intravenous or subcuta- 
neous injections of normal saline are regarded as beneficial. 


If iodoform is taken internally, the stomach should be washed out and large doses 
of sodium bicarbonate should be administered. Brandy and other stimulants should be 
given. Bromides should be given if delirium is present. 


Post-mortem Appearances.—Cidema of the lungs and acute nephritis. Occasionally 
fatty degeneration of the heart, liver and kidneys. 


Chemical Test.—Warmed with an alcoholic solution of caustic potash, iodoform 
yields free iodine after it is acidified with nitric acid. 


Medico-Legal Points.—Iodoform is used largely as an antiseptic and disinfectant in 
surgical dressings. Accidental poisoning has occurred from its use as a dressing for 
large, raw, ulcerated surfaces or from injection of its ethereal solution in chronic abscess 
cavities, and also from its internal administration. The powdered form is absorbed 
more easily than the crystalline form. After absorption iodoform is decomposed into 
iodine. and iodides, which are excreted slowly in the saliva, sweat and urine. 


CHLORAL HYDRATE (TRICHLOR-ETHYLIDENE-GLYCOL), 6 


This is a colourless, crystalline substance, having a peculiar, pungent 
odour and a pungent, bitter taste and melting at 57°C. It is freely soluble 
in water, alcohol, chloroform or ether, and forms a liquid when rubbed up 
with an equal weight of camphor. The pharmacopeeial dose is 5 to 20 grains. 
Syrupus Chloral is a non-official preparation made from it, the dose being 
30 to 120 minims. It contains 10.9 grains of chloral hydrate in one drachm. 


Acute Poisoning.—This occurs from swallowing a large dose all at once. 


Symptoms.—The patient complains of a burning pain in the mouth, 
throat and stomach immediately after swallowing a poisonous dose, but it is 
not marked if the drug is administered in a mucilaginous mixture. This is 
followed by drowsiness, unconsciousness, loss of reflexes, and deep sleep 
passing into coma. The face is cyanosed, the pulse is slow, feeble and 
irregular, the breathing is stertorous, the skin is cold with sub-normal tem- 
perature and the pupils are contracted. Sometimes, a scarlatinal or 
urticarial rash may be seen on the skin. Death usually occurs from para- 
lysis of the respiratory centre. In a few cases death may occur from failure 
of the heart soon after swallowing the drug. 


Chronic Poisoning.—This occurs among persons habituated to the use 
of the drug in medicinal doses for a long, continued period. 


Symptoms.—These are those of gastro-intestinal irritation with erythe- 
matous and urticarial eruptions on the skin, general weakness, sleeplessness, 
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and dyspnoea. Clonic convulsions may sometimes occur. It has caused 
insanity and idiocy. 

Fatal Dose.—This is extremely variable. Two grains ** of chloral hydrate 
contained in half a teaspoonful of sedative syrup proved fatal to an infant, 
4 days old. Three grains have also killed a child, 1 year old. Twenty grains 
have caused the death of an adult, but as a rule fifty to seventy-five grains 
would produce dangerous symptoms in an adult. On the other hand, re- 
coveries have followed much larger doses. In one instance, a man, about 
35 years old, swallowed no less than 595 grains dissolved in lemon syrup, 
but recovered in about 3 days.*° 


Fatal Period.—The usual fatal period is about 8 to 12 hours, but death 
may occur within a few minutes or may be delayed for two to three days, 


Treatment.—Give emetics or wash out the stomach with warm water. 
Alkalies may be given to decompose chloral hydrate remaining in the 
stomach. Keep up the body heat by the use of hot water bottles, blankets, 
massage, friction and galvanism. Keep the patient awake by flicking thes 
face with wet towels, by shouting at him, or by administering strong. coffee 
‘by the mouth or by the rectum. Give hypodermic injections of strychnine, 
caffeine, ether, etc. Perform artificial respiration and administer by inhala- 
tion oxygen if necessary. Intravenous hypertonic glucose solution is also 
useful 


In chronic poisoning the drug should be withdrawn, and tonics with a 
liberal diet should be prescribed. It may be necessary to give stimulants, 
such as strychnine and digitalis. 


Post-mortem Appearances.—Softening, reddening and erosion of the 
mucous membrane of the stomach. The lungs, as well as the brain, are 
congested and gorged with dark fluid blood. Fatty degeneration of the heart, 
liver and kidneys may be detected in chronic poisoning. 


Chemical Analysis.—The finely minced tissues are distilled with steam 
in a 20 per cent solution of phosphoric acid. The distillate will give the 
following tests for chloral hydrate :— 


1. Nessler’s reagent added to a few drops of the distillate produces a 
yellow to reddish-brown precipitate, changing to grey or black. 


2. Four drops of saturated phloroglucinol solution and 1 cc. of 20 per 
cent sodium carbonate solution are added to 1 cc. of the distillate. About 
half-an-hour later the colour changes from pinkish-violet to orange, red and 
deep red. Chloroform and carbon tetrachloride do not give this reaction. 


3. About 0.1 g. of resorcinol and 1 cc. of 15 per cent caustic soda solu- 


tion are mixed with 2 to 3 cc. of the distillate, and the mixture is boiled. A 
yellowish-red to red colour develops. 


4 Heated with caustic potash solution, chloral hydrate is decomposed 
into chloroform and potassium formate. Chloroform is known by its odour 


and potassium formate by boiling it in solution with silver nitrate, which it 
reduces to the metallic state. 


Medico-Legal Points.—Chloral hydrate is often used as a hypnotic in 
medicine ; hence accidental poisoning, followed by death in some cases, has 
resulted from its internal administration in too large doses. In 1925 a man, 
aged 32 years, who was a victim to the opium habit, went to Lahore from 
Jullundur and bought some drug in the hope of curing himself of the habit. 
He took some of the drug and died immediately. The remaining portion of 
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53. Daley, Ind. Med. Gaz., Oct. 1905, p. 401. 


PARALDEHYDE 651 


the medicine and the viscera removed from his body showed the presence of 
chloral hydrate.** 


Accidental death resulted in one case in three hours after the intro- 
duction of 5.86 grammes of chloral hydrate into the rectum and in another 
case in six minutes after the injection of 6 grammes into a vein for the 
purpose of procuring surgical anzesthesia.”° 


Chloral hydrate has been used in a few cases for suicidal purposes. It 
has not been employed criminally with the intent of causing death but it has 
been administered with a view to stupefying the victim so as to facilitate 
the commission of rape or robbery, and has sometimes caused death. The 
smell and taste of chloral hydrate are greatly masked by beer; hence it is 
easy to administer it with beer or some other foreign liquor. A woman ™8 
was offered beer one evening by two of her visitors. After the second bout 
of drinking she was made to leave the room for a couple of minutes on the 
pretext of getting some “pans” (betel leaves), when chloral hydrate was 
surreptitiously mixed with the remaining beer. After the third glass of this 
beer the woman became drowsy and fell asleep, when her visitors snatched 
away her gold ornaments and then tried to throttle her. In October 1931, 
a case came to my notice in which an Anglo-Indian administered chloral 
hydrate in an alcoholic drink to an Indian, and robbed him of his wrist watch 
and some cash when he became unconscious. The Chemical Examiner 
detected 35.9 grains of chloral hydrate in 1.4 ounces of an orange-coloured 
liquid left in a phial found with the accused. 


Chloral hydrate is known in certain districts of the Punjab as “Sukka 
Sharab” or dry wine, and is often added to liquor to increase its potency. 
A party of two died together as the result of a drinking bout. Four deaths 


from Ludhiana District were recorded in which chloral hydrate was detect- 
ed in the viscera.*" 


Chloral hydrate is rapidly absorbed from the alimentary canal, and is 
carried to the central nervous system, where it has a depressing and even- 
tually a paralysing effect. It is also absorbed from the skin. In the tissues 
chloral hydrate is converted into trichlorethyl alcohol which, combining with 
glycuronic acid, forms non-poisonous urochloralic acid, and is eliminated in 
this form in the urine. It is eliminated partly unchanged by the kidneys 
and to a small extent by the lungs. Traces are also excreted by the skin. 


Bromidia—This is a B.P.C, preparation, known as Liquor bromidi compositus, a 
fluid drachm of which contains 15 grains each of chloral hydrate and potassium bromide ; 


the dose is 4 to 2 drachms. It is used for procuring sleep and soothing the nervous 
system. 


Accidental poisoning has occurred from its overdose, the toxic effects being chiefly 
due to chloral hydrate contained in it. Cases of suicidal poisoning have also been re- 
corded. Chronic poisoning has occurred from its continued use for a long time. A 
woman of 32 years took one-half to one ounce of bromidia for nervousness, sleeplessness 
and pain for 18 months. She was confused, disoriented as to time, showed loss of 
memory for recent events and could not fix her attention. She answered voices and 


felt that people called her bad names, and that they were trying to kill her father and 
brother.58 


PARALDEHYDE (CH:CHO), 


This is a clear, colourless liquid, having an unpleasant, ethereal odour and an acrid, 
nauseous taste. It dissolves in 9 parts of water and is miscible in solvent ether, chloro- 
form, alcohol and volatile oils. It is an official preparation, known as Paraldehydum, 


54. Punjab Chemical Examiner’s Annual Report, 1925, p. iii. 
Blyth, Poisons, their Effects and Detection, Ed. V, p. 167. 
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57. Punjab Chem. Examiner’s Annual Ren., 1929, p. 9. 
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the dose of which is 30 to 120 minims by mouth and } to 1 fluid ounce by rectal injection 
as a basal anzesthetic. 


This drug acts chiefly on the cerebrum, inducing light and natural sleep within ten 
to fifteen minutes, and is used as a hypnotic in insomnia of cardiac and respiratory 
diseases and also in mental diseases. It is also administered per rectum or intravenously 
as a basal aneesthetic about one hour and a half before an operation. When administered 
in excess, it may produce acute poisoning. 


Symptoms.—These are nausea, vomiting, headache, giddiness, contracted pupils, 
rapid pulse, unconsciousness, deepening into coma and death from respiratory failure, 


Fatal Dose and Fatal Period—Uncertain. About a drachm of paraldehyde has 
produced toxic symptoms. About two to three ounces would probably prove fatal to an 
adult. Death may occur in a few hours. A case 59 is recorded where a man, aged 41, 
who was in the habit of taking one to two teaspoonfuls of the drug, took between 2} ta 
9 ounces and went to bed at 11 p.m. and was found dead at 8 am. On the other hand, 
recoveries have followed the ingestion of much larger doses. Nine ounces of paraldehyde 


given per rectum in mistake for nine drachms for a dental operation caused death in five 
hours.60 ; , 


Treatment.—Give emetics or wash out the stomach with a solution of sodium bicar- 
bonate and then give purgatives. Administer stimulants, such as caffeine, strychnine, 
digitalis and coramine. Administer intravenously calcium gluconate and dextrose. Resort 
to artificial respiration and oxygen inhalation at high tension, if necessary. Employ 
high rectal or colonic lavage with sodium bicarbonate solution, if paraldehyde has been 
administered by the rectum. 


Post-mortem Appearances.—The mucous membrane of the stomach is hyperemic 
and may be slightly inflamed. The other viscera are usually congested. There is gene~ 
rally a characteristic odour of paraldehyde when the cavities are opened. 


Medico-Legal Points.—Accidental and suicidal cases of acute poisoning by paral- 
dehyde, though rare, have been recorded. A case ©! is recorded where a rectal injection 
of half-an-ounce of paraldehyde with three or four times its volume of water caused. 
considerable sloughing of the rectal mucous membrane. A case is also recorded in 
which a woman who was given a dose®2 of 31 cc. of paraldehyde per rectum died in 8 
hours and 20 minutes. It appears that the woman had idiosynerasy for the drug. A 
man, aged 32, died at Doncaster 63 after taking 2 drachms of five years-old paraldehyde 
diluted with equal amount of water. On analysis it was found to contain 40 per cent of 
acetic acid. Paraldehyde is a polymer of three molecules of Acetaldehyde and can be 


oxidised by atmospheric oxygen to acetic acid, which acts as a corrosive poison, hence 
very old samples can become so toxic as to be fatal. 


Persons, who take paraldehyde for a prolonged period, become addicted to its use 
and suffer from the symptoms of chronic poisoning similar to those seen in chronic 
alcoholism. These are digestive disturbances, muscular weakness, tremors, disturbance 
of speech, insomnia, emaciation, anzemia, hallucinations, delusions and delirium. 


Paraldehyde is mostly oxidized in the body, and about 5 per cent of it is eliminated | 
in the breath to which it imparts its unpleasant, ethereal odour. 


SULPHONAL (DIETHYL-SULPHONE-DIMETHYL-METHANE OR SULPHONE- 
METHANE), (CHs)2 C (SOvsCoHs) 2 


This occurs in tasteless, odourless, colourless, prismatic crystals or powder, soluble 
in 450 parts of cold water, in 15 parts of hot water, in 80 parts of 90 per cent alcohol, in 


90 parts of ether and in 3 parts of chloroform. It is used in medicine as a hypnotic in 
5 to 20-grain doses. 


Symptoms.—The symptoms of acute poisoning caused by excessive doses are giddi- 
ness, headache, mental confusion with ataxic gait and thick speech, stupor, insensibility, 
sometimes convulsions, feeble pulse, irregular and stertorous breathing, subnormal or 
elevated temperature, marked cyanosis and coma. Broncho-pneumonia may develop in 


case coma is prolonged. a oeath may occur from failure of respiration, or the urine is 
sometimes suppressed and death may result from anuria. Eruptions may be noticed on 
the skin after a single large dose. P y memes © 


Sulphonal is excreted slowly in the urine as sulphonal and ethylsulphonic acid. It 


may produce chronic poisoning by cumulative effects, even if administered in small 
quantities for a prolonged period. 


59. J. E. W. Mac Fall, Brit. Med. Jour., Aug. 8, 192 
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61. Robert Hutchison, Brit. Med. Jour., April 12, 1930, p. 718. 
ne ae Kotz, George B. Roth and W. A. Ryon, Jour. Amer. Med. Assoc., June 25, 


63. Brit. Med. Jour., Nov. 6, 1954, p. 1114. 


VERONAL 653 


Chronic poisoning is characterized by pain in the stomach region, vomiting, consti- 
pation, erythematous rashes, headache, muscular weakness, ataxia, confusion of thought 
and hallucinations. The urine is reddish-brown or port-wine coloured, and centains 
hematoporphyrin, unchanged sulphonal and albumin. 


Fatal Dose —Uncertain. Seventy~five grains may be considered to be fatal to adults. 


Thirty grains is the smallest quantity that has caused death. On the other hand, recovery 
has followed a dose of 3 ounces. 


Fatal Period.—Uncertain. Death may take place after several hours or days. 


Treatment.—Elimination and washing out of the stomach; administration of sodium 


bicarbonate in dilute solution and stimulants; infusion of normal saline, or transfusion 
of blood. 


Post-mortem Appearances.—Reddening and ecchymosis of the stomach and duo- 


denum. Congestion of the liver and other internal organs. Fatty degeneration of the 
heart, liver and kidneys. 


Chemical Tests.—1. Hydrogen sulphide is liberated if sulphonal be heated after 
adding iron powder and hydrochloric acid. 


9. Sulphonal gives off a garlicky odour of mercaptan, if it is heated with charcoal 
in a test tube. 


Medico-Legal Points—Accidental cases of poisoning by sulphonal have occurred 
from large doses or from the injudicious use of the drug by patients themselves without 
consulting their physician. A few suicidal cases have also occurred, 


Trional (Methylethyl-methane-diethyl sulphone or Methyl sulphonal).—It occurs 
as a white, crystalline powder or as colourless, lustrous seales, with a slightly bitter 
taste. It is soluble in 320 parts of water and more soluble in dilute alcohol. It melts 
at 76°C. It is a B.P.C. preparation and is given as a hypnotic in 5 to 2(-grain doses. It 
is similar in action to sulphonal, but acts more rapidly and induces sleep in from thirty 
to sixty minutes. It has a cumulative action and produces toxic sympoms when taken 
for a long time. The symptoms and treatment are similar to those of sulphonal poisoning. 


Tetronal (Diethylmethane-diethylsulphove or Ethyl sulphonal).— It occurs in powder 
or in white crystals, having a camphoraceous bitter taste. It dissolves in 550 parts of 
water and 12 parts of alcohol. It melts at 85°C. It is used as a hypnotic in 10 to 20- 
grain doses. It is a dangerous drug and produces poisonous symptoms like sulphonal. 


VERONAL (BARBITONE, BARBITAL, HYPNOGEN, MALONUREA, DIETHYL- 


C2Hs a CO.NH™_ 
MALONYLUREA, DIETHYL-BARBITURIC ACID), C co 
C.H,—:~~~=3=9 ~co.NH— 


This is a white crystalline powder having no odour, but a faintly bitter taste. It is 
slightly soluble in cold water, more soluble in hot water and in 90 per cent alcohol, 


chloroform and solvent ether and freely in aqueous alkaline solutions. The official dose 
is 5 to 10 grains. 


Symptoms.—Nausea, vomiting, headache, drowsiness, ataxic gait, stupor deepening 
into coma, stertorous breathing and rise of temperature. In a case of fatal poisoning 
recorded by Russell and Parker the temperature rose to 107.2°F. and was brought down 
to 1045°F. by cold packs.'4 Death occurs from respiratory failure. The lungs may 
exhibit signs of acute congestion, oedema or broncho-pneumonia. Frequently a severe 
erythematous rash appears on the skin and the face is cyanosed. The urine may be 
suppressed or scanty, showing the presence of albumin and hematoporphyrin. The 
pupils are usually contracted and insensible to light, but may be dilated. Sometimes, 
the pupils may be found contracted and dilating alternately at brief intervals.65 In coma, 
the deep reflexes are suppressed and there is general muscular flaccidity, extensor plantar 
response may be present. If recovery occurs, headache, dizziness, somnolence, diplopia, 
ptosis, ataxia and low blood-pressure may be observed for several days. 

Fatal Dose.—The smallest quantity that has caused death is 15 grains which proved 
fatal to a barrister in 15 hours.6¢ The usual fatal dose is 50 to 60 grains for an adult, 
but recovery has occurred after the doses of 125,57 200,58 and 360 6 grains. 
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Fatal Period.—Death occurred in four hours and-a-half from a dose of 90 to 105 
grains.70 Death has also occurred in twenty hours and has been delayed for six to seven 
days. 

Treatment.—Eliminate the poison from the stomach by washing it out thoroughly 
with warm water in which animal charcoal is suspended, and then introduce about 
% an ounce of sodium sulphate. Wash out the colon and repeat it after twelve 
hours. Keep the patient warm. Remove any accumulated mucus from the throat and 
establish a clear airway. Administer intravenously nikethamide (coramine) in 10- 
millilitre doses of a 25 per cent solution at intervals of fifteen to thirty minutes until 
reflexes return. Instead of this give intravenous injections of 6 to 12 milligrammes of 
picrotoxin in a 0.2 per cent aqueous or normal saline solution every fifteen or thirty 
minutes. Picrotoxin is a powerful stimulant of the respiratory centre in the medulla 
and is regarded as a very effective remedy in counteracting the coma of acute barbi- 
turate poisoning, but owing to its poisonous effects it must be used very cautiously, and 
must be stopped when twitchings of the facial muscles are observed. 


Inject intravenously 10 milligrammes of amphetamine sulphate in 1 ce. of isotonic 
saline solution, and repeat it in 20-milligramme doses every thirty minutes. It is con- 
sidered as a useful adjunct to picrotoxin, particularly when the latter has produced 
twitchings of the facial muscles. It shortens the duration of coma. A new barbiturate 
antagonist called “NP13” (8 8 -methylethylglutarimide) is also being tried.7! 


Inject 1/8 grain of strychnine hypodermically and repeat it after six hours, if 
necessary. Give fluids liberally by the mouth or give normal saline with 5 per cent 
glucose by the rectum or by the intravenous route to promote diuresis and hasten 
excretion. Catheterize the bladder at frequent intervals. Perform lumbar puncture and 
allow the cerebro-spinal fluid to escape until the rate of flow—drop by drop—is almost 
normal. Start artificial respiration with inhalation of oxygen at high tension, if neces- 
sary. To counteract shock and low blood pressure give l-norepinephrine (Nor. 
Adrenaline, Unichem, 2 mg. in 2 ce.) diluted with 500 cc. of 5 per cent glucose in saline 
intravenously. The rate of flow is adjusted and maintained according to the desired 
rise in blood pressure—a constant watch has to be kept. 


If coma is continued for a long time, feed the patient with milk and glucose by the 
stomach tube, and give injections of penicillin to prevent pneumonia or lung abscess. 


Post-mortem Appearances.—Externally, there is cyanosis. Internally, the mucous 
membrane of the alimentary canal is congested. The kidneys show degeneration of the 
convoluted tubules. The lungs are congested and oedematous and are usually in a 
pneumonic condition. The other organs are congested. 


Besides the stomach, liver, spleen and kidneys, the brain should be preserved for 
chemical analysis, as veronal is is retained in the brain. 


Chemical Analysis.—1. A few drops of Millon’s reagent in a small amount of warm 
water added to a solution of veronal gives a white, gelatinous precipitate, insoluble in 
excess of the reagent. 

2. Pure veronal melts at 191°C. 


3. A solution of veronal is rendered alkaline by adding a drop or two of ammonia, 


and then a few drops of an alcoholic solution of cobalt nitrate are added. A. violet colour 
is produced. 


4. A small ‘piece of caustic soda is added to veronal and fused. Ammonia is 
evolved. The residue dissolved in water gives a blue colour with ferrous sulphate solu- 
tion and a purple colour with copper sulphate solution. 


Medico-Legal Points.—Veronal is a powerful hypnotic, and in medicinal doses it 
produces quiet and refreshing sleep without any ill-effects. It is largely used by patients 
as a remedy for insomnia without seeking medical advice. Richards72 suggests that the 

g produces mental confusion and affects the memory so much that the patient does 
not realize that he has already satisfied the need, and automatically repeats the dose at 
intervals. The result is accidental poisoning from large doses. Sometimes, it has been 


taken, for suicidal purposes. In one case it was accidentally taken in mistake for 
amala. 


Veronal should be prescribed with great caution in renal diseases. 
must always be avoided when the drug is being administered so that the poisonous 
symptoms may not develop. It is slowly eliminated mostly unchanged by the kidneys, 
so that it may be found in the urine for the first four or five days, but has usually dis-~ 
appeared before ten days have elapsed. It has a cumulative action, and may lead to 
chronic poisoning if administered for a long time. There is also danger of possible 
addiction from the prolonged daily use of drugs of the veronal group. 


70. Davis, Brit. Med. Jour., Oct. 10, 16, 1909, p. 1154, 
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Chronic Poisoning.—The symptoms of chronic poisoning are foul breath, ataxia, 
tremors, thick and difficult speech, skin rashes, loss of memory, mental detericration, 
delusions, visual hallucinations and delirium. Sometimes, there may be symptoms of 
gastro-intestinal irritation, aneemia and albuminuria. 


Medinal (Veronal Sodium, Barbitonum Solubile, Soluble Barbitone, Barbital Sodium 
or Sodium Barbitone).—This is a mono-sodium salt of diethyl-barbituric acid. It is a 
white, crystalline powder, soluble in 6 parts of water slightly soluble in alcohol (90 per 
cent), insoluble in chloroform or solvent ether, and possessing a bitter taste. The dose 
is 5 to 10 grains. It is similar in action to veronal, and produces fatal poisoning in the 
same way as veronal. The cumulative toxic effects of medinal are the same as those 
of veronal. The medinal habit (chronic medinal poisoning or medinalism) has the same 
toxic action and produces the same after-effects on the physical health and mental con- 
dition of the patients as chronic veronal poisoning. In his annual report for the year 
1933, the Chemical Examiner of Bengal reports the case of a medical practitioner, who 
took medinal with intent to commit suicide and died on the third day. E. Stolkind 73 
describes the case of a man who died thirty hours after taking medinal. The symptoms 
were smaller pupils not reacting to light, absence of corneal reflex, cyanosed lips, large 
amount of mucus in the mouth, and moist skin, but the extremities were not cold. 
Breathing was stertorous, and the respirations were at first 24 per minute, and then 
became 45 per minute. The pulse was weak and regular but became frequent, the 
number being 150 per minute. The temperature was normal. The patient was in a 
comatose condition. At the post-mortem examination the lower lobes of the lungs were 
deeply congested and cedematous, and the spleen was soft. 


Charters 74 reports a case in which a woman, aged 46 years, tried to commit suicide 
by taking 30 grains of medinal and 750 grains of aspirin on the next day, but she re- 
covered under prompt treatment. 


Luminal (Gardenal, Phenobarbitonum, Phenyl-ethyl-barbituric acid or Pheno- 
barbital).—This differs from veronal in that an ethyl group has been replaced by a 
phenyl radicle. It is a white, crystalline, odourless powder with a slightly bitter taste 
and almost insoluble in cold water, but soluble in alcohol (90 per cent), in solvent ether 
and in chloroform, and readily in aqueous alkaline solutions. It is a more active hyp- 
notic than veronal, and is given in 4 to 2-grain doses, but according to Phillips7 there 
is little difference between the therapeutic and the fatal dose, hence it should not be 
prescribed in single doses of 14 grains and not more than 3 grains should be taken 
in twenty-four hours. Small doses of luminal continued for a prolonged period show a 
cumulative effect. Luminal forms with sodium hydroxide a soluble salt, luminal-sodium 
(phenobarbitonum soluble, soluble phenobarbital or luminal soluble). It is an modorous, 
white, hygroscopic powder, the dose being 4 to 2 grains. 


A single dose of 4$ grains of luminal has produced toxic symptoms,7% while 3 tablets 
of luminal have caused the death of a woman, 25 years old.77 A dose of 15 grains of 
Juminal has also proved fatal to a woman, 67 years old, in 29 hours.78 Recovery has 
occurred after a much larger dose of about 450 grains of Juminal.79 


A woman 80 is reported to have administered an overdose of luminal to her son, 
54 years old, with a view to murdering him. 


Luminal is excreted by the kidneys, but a portion is oxidized in the body. A case 81 
is recorded in which a woman took 0.1 gramme of luminal for a few days, and her 
breast-fed child suffered from the symptoms of poisoning owing to the secretion of 
luminal in her milk. 


Dial (Diallyl-barbituric acid or diallyl-malonyl-urea) and Didial, a combination of 
dial and ethyl-morphine (dionin), are other derivatives of the veronal group. Dial is a 
powerful hypnotic, the ordinary dose being 14 to 3 grains. It is about five times as 
strong as veronal, but it is more rapidly oxidized in the body, and is, therefore, less 
likely to produce a cumulative effect. Didial is used to induce twilight sleep. 





73. Lancet, Feb. 20, 1926, p. 391. 

74. Brit. Med. Jour., Jan. 1, 1944, p. 10. 

75. Jour. Amer. Med. Assoc., April 22, 1922, p. 1201. 

76. Stein, Therap. Halbmontashft, Vol. 34, 1920, p. 387. 

77. Bengal Chem. Examiner’s Annual Rep., 1942. 

78. Weig, Deutsche Medizinische Wochenschrift, Berlin, Feb. 13, 1925, p. 272; Jour. 
Amer. Med. Assoc. April 11, 1925, p. 1159. 

79. Boenheim, Medizinisch Klinik, Berlin, Oct. 10, 1921, p. 1263; Jour. Amer. Med. 
Assoc., Jan. 7, 1922, p. 76. 

80. Yorkshire Post and Leeds Mercury, Dec. 6, 1944; Medico-Leg. and Criminol. Rev., 
Vol. XIII, Part I, 1945, p. 47. 

81. Frenedorf, Munchener Medizinische Wochenschrift, Munich, Feb. 19, 1926, p. 322 ; 
Jour. Amer. Med. Assoc., May 15, 1926, p. 1591. 
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A dose of 28 grains of dial has caused death, but recovery has followed a dose of 
about 404 grains (2.7 grammes) 82 


Allonal, Amytal, Bromural, Nembutal, Neonal, Evipan, Proponal, Pernocton, Phano- 
dorm, Sodium amytal, Soneryl, etc. are proprietary drugs containing derivatives of 
barbituric acid and possessing hypnotic properties. Many of these have produced 
poisonous symptoms when taken in large doses and some have caused death. Six grains 
of nembutal caused the death of a person suffering from Graves’ disease. A young man 
died after taking 20 “Nembutal” tablets and about 9 “Oblivon ” capsules. LL. C. 
Nickolls identified the presence of methylpentynol in quantity equivalent to about 9 
oblivon capsules and about 73 gr. of a barbiturate the two acting synergically had proved 
fatal. Oblivon is an acetylene aleohol and should not be taken together with barbitu- 
rate. The result is similar to that of alcohol and barbiturate taken together.’ A young 
nurse died after taking 75 grains of sodium amytal and 18 grains of nembutal. On the 
other hand, recoveries have followed the doses of 120 and 156 grains of sodium amytal.84 


ANTIFEBRIN, ANTIPYRIN AND PHENACETIN 


Antifebrin (Acetanilide, Phenyl-acetamide), CsH:NH.CO.CH;.—This is a_ colourless 
odourless, crystalline substance, having a slightly pungent taste. It is soluble with 
difficulty in cold water but freely in hot water, alcohol, wine, solvent ether and chloro- 
form. It is a non-official preparation, the dose being 2 to 5 grains. 


“Daisy” or “headache” powders sold in the chemist’s shop contain from 4 to 10 
grains of antifebrin. Exalgin (methylacetanilide) occurs in colourless crystals, and has 
a slight saline taste. Dose, 4 to 2 grains. 


Antipyrin (Phenazone, Phenyl-dimethyl-isopyrazolone), Ci. HixON:.—This occurs 
in small, colourless crystals, possessing no odour but a slightly bitter taste. It is freely 
soluble in water, alcohol, solvent ether or chloroform. Dose, 5 to 10 grains. 


Phenacetin (Acetphenetidin, Acetophenetidin), C.H. (O.C:H;).NH.CO.CH;.—This js 
an odourless and slightly bitter substance, having white, glistening, scaly crystals. It is 
very slightly soluble in water,. insoluble in glycerin but soluble in 20 parts of alcohol. 
Dose, 5 to 10 grains. 


These drugs are used as antipyretics, analgesics and sedatives. Poisonous symptoms 
have occurred from the administration of doses larger than the medicinal ones. In large 
doses they destroy the red blood corpuscles, and induce the formation of methemoglobin, 
setting it free in the blood plasma. Antifebrin and phenacetin are oxidized in the body 
to para~aminophenol which, in combination with sulphuric acid or glycuronic acid, is 
eliminated by the kidneys. Antipyrin is not oxidized in the body, but is excreted in 
the urine combined with sulphuric acid. 


Symptoms.—Nausea, vomiting, vertigo, cyanosis, great prostration, slow breathing, 
quick, irregular and imperceptible pulse, cold, clammy skin, subnormal temperature, 
collapse and death. Urticarial rashes may appear on the skin, especially in cases of 
poisoning by antipyrin. 


Many persons become addicts through the long-continued use of these drugs, and 
may suffer from a form of chronic poisoning which is characterized by cyanosis, dyspnoea, 
weakness, anemia, wasting, and dark-coloured urine. When these drugs are withdrawn 
suddenly, they may cause symptoms of acute mania. 


Fisher 85 reports the case of a man, aged 47, who took as much as 8 grammes of 
antifebrin and 3 grammes of phenacetin daily over a long period. The first symptoms 
complained of were marked cyanosis of a peculiar lavender hue of the face, weakness 
of the muscles, coarse tremors of the tongue and hands and some inco-ordination. The 
temperature in the mouth varied from 96°F. to 98°F. The pulse rate ranged from 60 
to 100 per minute and respirations from 14 to 20. The blood was of a peculiar dark- 
brownish colour due to the presence of methzemoglobin. 


; Marked mental symptoms 
developed after the withdrawal of the drugs. The patient became confused, disturbed 
and irrational and soiled his clothing with urine and feces. He developed ideas of 


reference and persecution, but no restraint was necessary. In the course of a week or 


two the mental symptoms gradually disappeared. Two months after the withdrawal he 
felt much better, gained 15 pounds in weight and was stronger. The tremors had 
ppeared. 


, Fatal Dose.—Uncertain. Five to fifteen grains of antifebrin have proved fatal to 
children, adults with weak hearts and old people, while above 30 grains would probably 


82. Dargein and Dore, Bull. et Mem. Soc. Med. de 
1392; Brit. Med. Jour., Epitome, Dec. 31, 1927, p. 103. 
_ 83. Brit. Med. Jour., Jan. 29, 1955, p. 296. | 


84. W. J. Bleckwenn and M. G. Masten, Jour. Ame . Med. A 
85. Jour. Amer. Med. Assoc, March 11, 1933, p. 7360? S & 1888, B. 504. 


s. Hop. de Paris, Oct. 27, 1927, p. 
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be a fatal dose for a healthy adult. On the other hand, recovery has followed the inges- 
tion of 120 or more grains of antifebrin. 


A dose of five to ten grains of exalgin has produced toxic symptoms. Recovery has 
followed much larger doses. 


Five to fifteen grains of antipyrin have produced severe toxic symptoms in suscep- 
tible persons. Fifteen grains have also caused death. Recovery has, however, occurred 
from very large doses. 


Five to ten grains of phenacetin have produced poisonous symptoms. Fifteen grains 
have caused death, but recovery has taken place after much larger doses. 


Fatal Period.—Uncertain. Death may occur in a few hours or may be delayed for 
days. 


Treatment.—Eliminate the poison by washing out the stomach with water or potas- 
sium permanganate solution 1: 5,000, and freely administer stimulants such as digitalis, 
strychnine, camphor, caffeine and sodium benzoate, etc. For shock 5 per cent glucose 
may be given intravenously. For methemoglobinemia slow intravenous injection of 50 
ec. of 1 per cent methylene blue in a 18 per cent sodium sulphate solution is useful. 

Post-mortem Appearances.—Not characteristic. 


Chemical Analysis.—Antifebrin.—This may be extracted with ether or chloroform 
from the aqueous solution in the Stas-Otto process. On evaporating the solvent, the 
residue may be tested for antifebrin as follows :— 


1. Indophenol Test—A portion of the residue is boiled with 4 ec. of hydrochloric 
acid in a test tube until it is reduced to 1 cc. After cooling, 2 to 4 cc. of a saturated 
aqueous solution of phenol are added. A freshly prepared aqueous solution of calcium 
hypochlorite is added drop by drop when a dirty red colour is produced which deepens 
jon shaking. Then ammonium hydroxide solution is carefully added to float over the 


surface of the mixture. An indigo-blue colour occurs in the upper layer of ammonium 
hydroxide. 


2. Phenyl-Isocyanide Test——If another portion of the residue is boiled with a few 
cubic centimetres of alcoholic or aqueous sodium or potassium hydroxide solution, the 
odour of aniline is noticed. If a few drops of chloroform are added after cooling, and 
the solution warmed, the offensive smell of phenyl-isocyanide is perceived. 


3. Potassium bichromate dissolved in strong sulphuric acid produces a red colour 
which changes to blue and blue-green and then disappears. 


Antipyrin.—This may be tecovered by extracting the tissues with chloroform from 
alkaline solution. The residue is diluted with distilled water and filtered. The filtrate 
contains antipyrin which may be identified by the following tests :— 


1. A few drops of ferric chloride solution added to an aqueous solution of the 


residue produce a deep red colour which becomes pale yellow on the addition of dilute 
sulphuric acid. 


2. If strong sulphuric acid is added to a little potassium nitrite dissolved in water, 
nitrous acid is evolved, which gives a green colour with antipyrin. 


3. Heated with a solution of calcium hypochlorite, antipyrin gives a brick-red 
precipitate. 


Phenacetin.—Like antifebrin, phenacetin may be separated from the aqueous acid 
solution and the residue may be detected by applying the following tests :— 


1. Oxidation Test-——A portion of the residue is boiled with 3 cc. of concentrated 
hydrochloric acid for three or more minutes, diluted with water to about 10 cce., cooled 
and filtered. If a few drops of 3 per cent chromic acid solution, 8 per cent potassium 


bichromate solution or strong chlorine water are added to the filtrate, a violet colour 
changing rapidly to ruby red develops. 


2. Another portion of the residue is heated to boiling with a few cubic centimetres 
of 10 per cent nitric acid. A yellow or orange-red coloured solution is formed. If the 


solution is sufficiently concentrated, long, yellow needle-like crystals of nitrophenacetin 
will separate out on cooling. 


Medico-Legal Points.—Most of the poisonous cases have been accidental from over- 
doses or even from medicinal doses, especially if the heart happens to be diseased. 


Antifebrin has produced fatal symptoms from its application as an antiseptic dressing 
to raw surfaces. 


Jt is reported that four drachms of antipyrin were used subcutaneously as a last 
resort by Clark of Agra to murder Fulham, after he had been unsuccessfully drugged 
with arsenic, gelsemine and probably cocaine and belladonna, 


Amidopyrine (Pyramidon or Aminopyrine).—This occurs in small colourless crystals 
or as a white, crystalline powder and is soluble in 18 parts of water and readily ‘soluble 


in alcohol or solvent ether. It is largely used as an analgesic and antipyretic, the dose 
42 
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being 5 to 10 grains. Certain proprietary drugs contain amidopyrine as the chief ingre- 
dient. For instance, amidophen contains amidopyrine, phenacetin, caffeine and dry 
hyoscyamus extract. Compral consists of amidopyrine and trichlorethyl-urethane, Gardan 
is composed of amidopyrine and novalgin. Allonal, cibalgin and veramon. contain amido- 
pyrine in combination with a barbiturate. 


Long continued use of amidopyrine or its use in susecptible individuals may cause 
aggranulocytic angina which is characterized by marked leucopenia, almost complete 
absence of polymorphonuclear cells, fever, malaise, unceration and even sloughing of 
the mouth and throat, prostration and death. The minimum fatal dose is considered 
to be about 120 to 150 grains. 


The treatment is the same as in poisoning by antifebrin. Pentnucleotide intra- 
venously is recommended as a treatment for agranulocytosis. 


Chemical Tests—Ferric chloride solution gives a bluish-violet colour with amido- 
pyrine solution. If a few drops of potassium nitric solution are added to an. aqueous 
solution of amidopyrine acidified with dilute hydrochloric acid, a violet-blue colour is 
produced, which gradually fades and changes to a green colour. 


CINCHOPHEN (PHENYLQUINOLINE-CARBOXYILIC ACID) 


This occurs as a white or yellowish powder or in crystals, being insoluble in water 
and slightly bitter in taste. It is a pharmacopooial preparation and is known as atophan, 
phenoquin, agotan, atocin, nylofanol, quinophan, etc. and is given in 5 to 10-grain doses 
as an analgesic in lumbago and sciatica, It is also said to increase the elimination of 
urie acid from the blood in gout and rheumatic affections. 


The drug is a dangerous poison and should be used with great care. Small doses 
administered for a prolonged period may produce chronic degenerative changes in the 


liver, while large doses may cause acute fatty degeneration, or even acute yellow atrophy, 
of the liver. 


The symptoms of poisoning are malaise, headache, gastro-intestinal disturbance, 
jaundice, skin eruptions, palpitation, tachycardia and cyanosis. The urine is coloured 
dark and contains albumin. Death has occurred in some cases from necrosis of the liver. 
In a case 86 where a woman, 65 years old, died from cinchophen poisoning, post-mortem 


examination showed almost complete destruction of the liver, which was reduced to 
less than half its normal size. 


Thirty-seven and a half grains of cinchophen taken in five days caused death from 
subacute yellow atrophy of the liver.87 


The treatment consists of the withdrawal of the drug and administration of dextrose 


and insulin. The drug has a cumulative effect, hen t 
periods during its administration ce there should be frequent res 


SULPHANILAMIDE (SULPHONAMIDE OR PRONTOSIL. ALBUM) 


This is a term adopted by the American Council of Pharmacy and Chemistry as a 
non-proprietary name for para-aminobenzenesulphonamide. It occurs in colourless 
crystals or as a white, crystalline substance, is odourless and slightly bitter with a 
sweetish after-taste and is but slightly soluble in water and alcohol. It is a chemo- 
therapeutic agent and was originally intended for use in hemolytic streptococcal infec- 
tons, but is now largely used in the treatment of erysipelas, peurperal sepsis, tonsillitis, 
peritonitis, meningitis, gonorrheea, pneumonia, otitis media and osteomyelitis, 

The derivatives of sulphanilamide are sold under different or such 
as Prontosil Soluble, Prontosil Album, Proseptasine, Soluseptasine, M and 693, (Suipha- 
pyridine), Sulphathiazole, Sulphamethylthiazole, Bacteramide, Streptocide, Sulphona- 
mide-F Consulanyde, ott, Sulphadiazine, sulphamerazine, sulphamethazine, sulpha- 
a this group of drugs. athiazole and phthalylsulphathiazole have recently been added 


, 6 per cent solution in normal saline. 
The treatment should be continued only for two to 
reduced as the condition improves. three weeks and the dose should be 


The administration of the drug for a prolonged eriod i i 
nature usually gives rise to toxic effects and may cause death. Owns o eames 
poisonous symptoms may appear in some cases after the administration of an ordinary 
therapeutic dose. It should be remembered that children bear it well. 
a a 
86. Pharm. Jour. Jan. 2, 1943, Vol. 150, p. 6. 
87. Eraser, Brit. Med. Jour., Vol. II, 1934, p. 1195. 
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Symptoms.—These may be classified as mild and severe. The mild symptoms consist 
of general malaise, headache, anorexia, vertigo, nausea, vomiting, visual disturbances, 
slight cyanosis and dyspneea. The severe symptoms are abdominal pain, diarrhoea, numb- 
ness and tingling of the face, hands and feet, skin eruptions, fever, acidosis, cyanosis, 
met-hemoglobinemia or sulph-hzemoglobinzmia, crystalluria, oliguria, anuria, agranulo- 
cytosis, leucopeania, delusions and delirium. 


Young 88 reports a case where a man, aged 53, who was given daily 3 G. of Prontosif. 
album for 18 days for an acute rheumatic infection, developed agranulocytosis and died 
on the 23rd day. The post-mortem examination revealed complete myeloid aplasia. De 
and Konar ®® report two fatal cases from Prontosil. In one case a male, aged 43 years, 
took one tablet containing 2.5 G. of Prontosil album thrice a day for five days from the 
2th January 1939 to the 1st February 1939, and received intramuscular injections of 
10 ec. of a 2.5 per cent solution of Prontosil rubrum for three consecutive days from 
the 30th January 1939 to the 1st February 1939. On the 3rd February 1939, he became 
cyanosed with a dry, coated and deeply cyanosed tongue and a temperature of 105°F. 
Later, he became comatose and died on the 5th February 1939. There was hemolysis of 
the red blood cells resulting in hemoglobinuria. In the other case a man, aged 22 years, 
took a tablet of Prontosil rubrum at 6 p.m. and another tablet at 10 pm. on the 20th 
July 1939. Within eight hours the patient developed cyanosis with hematuria and 
hzemoglobinuria, got a temperature varying from 103°F. to 105°F., became semi-conscious, 
at times delirious, and developed cedema of the lungs. He died on the 20th July 1939. 
The patient had great susceptibility to this drug. 


Treatment.—Sodium bicarbonate should be given to prevent acidosis. Ten to twenty 
millilitres of a 1 per cent solution of methylene blue should be given intravenously in 
cases of cyanosis. It also prevents the formation of met-heemoglobinzemia when adminis- 
tered with sulphanilamide. Large quantities of water should be administered to elimi- 
nate the drug. Pentnucleotide should be given intramuscularly for agranulocytosis. 
Blood transfusion is recommended when there is danger to life. 


Patients should be kept in bed during the course of sulphanilamide therapy and 
should be watched daily by their physician, who should do the white blood cell count 
at frequent intervals. It is suggested that magnesium or sodium sulphate should be 
avoided, as its administration concurrently with, or within two or three days preceding 
the administration of sulphanilamide gives rise to sulph-heemoglobinzemia,! but, from 
investigations carried out on mice, Richardson 9! has come to the conclusion that magne- 
sium or sodium sulphate does not produce sulph-hemoglobinzmia, while sulphides or 
compounds which are readily converted into sulphides, must be avoided, as they are 
most effective in the formation of sulph-hzemoglobinzemia. Coal-tar derivatives should 
also be avoided during the treatment with this drug. Low residue diet should be pres- 
cribed and liquid paraffin should be administered daily to keep the bowels free. 


Post-mortem Appearances.—The stomach is congested. The spleen is congested and 
may be enlarged. The liver is congested and shows fatty degeneration. The kidneys are 
congested. The lungs are congested and cedematous. The brain and its membranes are 
congested. The bone marrow is aplastic in acute agranulocytosis. 


Chemical Analysis—The sulphanilamide group of drugs may be extracted with 
acetone from neutral aqueous solutions in the Stas-Otto process. Several extractions 
should be made, filtered and evaporated to a syrupy consistence. The filtrates should be 
collected together, washed with acetone several times and evaporated to dryness. The 
residue should be dissolved in water, heated and filtered. The filtrate should be satu-~ 
rated with sodium chloride and treated with acetone. On evaporation to dryness, sulpha~ 


nilamide with some sodium chloride is obtained as a residue and can be distinguished 
by the following tests :— 


1. A few drops of p-dimethylamino-benzaldehyde solution (made by dissolving 
the substance in water acidified by strong sulphuric acid) added to a small fragment 
of the residue or a few drops of its solution produce immediately a yellow colour or 
orange precipitate. 

2. A portion of the residue is dissolved in warm dilute hydrochloric acid, cooled in 
ice and mixed with 2 cc. of 1 per cent sodium nitrite solution. Two cubic centimetres 


of water and 1 cc. of 5 per cent B-naphthol solution are added to the whole mixture, 
when an orange-coloured solution or precipitate is found. 


3. Heated in a dry test tube, sulphanilamide produces an intense violet colour, 
and emits the odours of ammonia and aniline on further heating. 


88. pr Med. Jour., July 17, 1937, p. 105; vide Pearson, Brit. Med. Jour., May 20, 1939, 
p. 1081. | 


89. Ind. Med. Gaz. July 1940, p. 385. 
90. Paton and Eaton, Lancet, May 15, 1937, p. 1159. 


19at Journal of Pharmacology and Experimental Therapeutics, Vol. 71, No. 3, March 
» P. ao. 
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Medico-Legal Points.—Poisoning by sulphanilamide ix mostly accidental, 


‘lami hen given by the mouth, is, rapidly absorbed from the smal 
i 2 cea cad i the blood, cerebrospinal fluid anc all the secretions and tissues 
che. body except bone and fat. It is excreted in the urine partly unchanged and partly 


as acetyl sulphanilamide. 
ANILINE (PHENYLAMINE OR ANULINE O1), CoHiiNEH, 


This is a coal-tar derivative, and is prepared by reducing nitrobenzene by means of 
nascent hydrogen. It 1s a colourless, oily liquid, becoming brown on exposure to air 
and light. It has a peculiar aromatic odour and a burning tae It is soluble with 
difficulty in water, but freely in alcohol, ether and chloroform. — It iN chiefly used in the 
arts for making several aniline dyes. It is also a basis of some synthetic drugs, such as 
acetanilide or antifebrin and exalgin. Commercial aniline contains aniline, toluidine, 
nitrobenzene, and other benzene derivatives. 


Symptoms.—These usually appear immediately after swallowing a poisonous dose, 
but may sometimes be delayed for an hour or more. The symptems are nausea, vomit 
ing, headache, giddiness, drowsiness soon deepening into coma, slow, laboured breathing 
small, feeble and irregular pulse, and remarkable cyanosis of the lips, face, fingers and 
toes, and sometimes of the whole body, largely due to the formation of methemoglobin, 
The skin is cold and clammy ; the pupils are usually dilated, but are contracted in some 
cases. Very often convulsions occur before death. In subacute causes the urine js 
coloured dark and dysuria and jaundice may occur. 


Fatal Dose.—Six drachms have proved fatal, but a smaller cose of 12 to 15 grains 
may cause death. 


Fatal Period.—Uncertain. Death may occur in an few hours or may be delayed for 
two or three days. 


Treatment.—Give emetics or wash out the stomach ay quitkly as possible. Administer 
stimulants hypodermically or per rectum. Inject intravenously 10 to 20 mils. of al per 
cent solution of methylene blue (methylthionine chloride) to cormbat eyanosis, Inhala« 
tion of oxygen and artificial respiration. Venesection, saline infusion and transfusion 
of blood may be necessary in severe cases. 


Post-mortem Appearances.—Not characteristic. Hypermmia and congestion of the 
bronchial tubes, as well as the stomach. The blood is chocolate coloured. There may 
be fatty degeneration of the liver, kidneys and heart. 


Chemical Analysis.—Aniline may be separated from the suspected organic material 
by making strongly alkaline and then distilling the mixture with stenm. The distillate 
ig rendered alkaline by adding sodium hydroxide and shaken up with wether, The ether 


is evaporated to dryness and the residue contains aniling whieh muy be examined by 
the following tests :— 


4. If 5 or 6 drops of strong sulphuric acid and a drop of a saturated solution of 
potassium bichromate are added to a little of the residue in a porcelain capsule, the edge 
of the mixture begins to show a pure blue colour in a few minutes. On the addition of 
a few drops of water the whole mixture becomes uniformly blue. 


2. A few drops of sodium hypochlorite solution or a freshly prepared solution of 
calcium hypochlorite (bleaching powder) added to an aqueous solution of aniline produces 
a purple or violet-blue colour, which changes to reddish-brown or dirty red. If a few 
drops of dilute phenol solution and some ammonia are added, a blue colour is formed, 


3. A few drops of bromine water added to an aqueous solution of aniline produce 
a flesh-coloured precipitate of tribromaniline. On standing, the colour turna yellow. 


4, Heated with chloroform and alcoholic potash, the offensive odour of phenyliso- 
cyanide is noticed. 


Medico-Legal Points—Aniline is a blood poison. It disintegrates the red blood 
corpuscles and causes the formation of methsemoglobin, which may be readily recognized 
by its characteristic spectroscopic appearance. Aniline is partly changed in the human 
body into aniline black. In severe aniline poisoning fine blue-black granules may be seen 
in every drop of the blood and also in the urine. Aniline is oxidized in the tissues to 
para-aminophenyl-sulphuric acid, which is then eliminated in the urine as an alkaline 
salt. A part of aniline may be found unchanged in the urine. 


Aniline is occasionally taken internally for the purpose of committing suicide, but 
does not seem to have been used for homicidal purpose, Recently, a cage occurred in 
Bombay, where a Mahomedan male killed his wife by inflicting several stab wounds 


on ne ‘. ody, and then committed suicide by taking paranitra~aniline, a derivative of 
anil e. 





s2, Private communication dated Sep. 26, 1946 from the Chemical Analyser, Bombay 
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Poisoning has occurred from the absorption of aniline and its derivatives through 
the unbroken skin. In 1939 two coolies of Kidderpore Dock rubbed paranitra-aniline on 
their bodies, and became unconscious in about three hours. One of them died of aniline 
poisoning on the third day.°% In January 1944, a case occurred in a nursery in the Touro 
Infirmary, where 17 infants developed aniline poisoning from wearing diapers stamped 
with ink containing aniline dye.°+ If the diapers are boiled after they are stamped and 
dried thoroughly before they are used, the dye becomes fixed and absorption does not 
occur. 


Landouzy and Brouardel quote an instance, where ten children suffered from 
poisonous symptoms after wearing boots, which had been covered with a yellow pigment 
containing 90 per cent of aniline.» Arthur J. Pathek 9° also reports three cases in which 
a girl, aged 13, and two brothers, aged 11 and 13, suffered from poisonous symptoms after 
wearing shoes dyed with a colour which contained aniline. 


Chronic poisoning occurs among those who are exposed to its fumes in industrial 
arts. The symptoms are loss of appetite, digestive disturbances, aneemia, headache, ecze- 
matous ulcerations, cough, nervous symptoms and blindness. Carcinomatous tumours of 
the bladder are sometimes found in those who work continuously for a long time in the 
aniline industry. 


Phenylenediamines.—These are used as fur and hair dyes, and may produce poison- 
ing, especially in hypersensitive individuals. The symptoms are dermatitis, conjuncti- 
vitis, giddiness, nausea, vomiting, diarrhoea, cardiac weakness, cyanosis of the lips and 
face, toxic jaundice, convulsions, coma and death. Autopsy shows atrophy of the liver 
with necrosis of its cells. Workers engaged in the manufacture of these substances may 
sometimes get asthmatic attacks by inhaling them. In his letter dated September 26, 
1946, the Chemical Analyser, Bombay, describes the case of a woman, who committed 
suicide by taking paraphenylenediamine, a hair dye. 


Pyridine, C;sH:N.—This coal-tar derivative is a volatile liquid, having a penetrating 
and nauseating odour and taste, and is used for mixing with alcohol to render it un- 
drinkable. It is an irritant poison and depresses the cardiac and respiratory centres in 
the medulla. The symptoms are nausea, vomiting, diarrhoea, cyanosis, dyspnoea, quick 
pulse, rise in temperature, prostration, oedema of the lungs, delirium, coma and death 
from asphyxia. The treatment consists in washing out the stomach and administering 
a saline purgative. Treat the symptoms as they arise and resort to artificial respiration’ 
with oxygen inhalations if necessary. 


The post-mortem appearances are congestion of the cesophagus and stomach. There 
may be congestion of the duodenum. The lungs are congested or may be cedematous. 


In his annual report for the year 1949, the Chemical Examiner, Bengal, cites a case 
from Howrah, in which a man and a woman tried to commit suicide by drinking pyridine, 


but they were saved by prompt treatment in hospital. Pyridine was detected in the 
stomach-washes. 


Pyridine is contained in the fumes of tobacco smoke and is responsible for irrita- 
tion of the mouth, throat, nose, eyes and lungs. 


COAL-TAR NAPHTHA 


Coal-tar naphtha is a term generally applied to the first distillates when coal-tar is 
distilled. It is inflammable, and has the most disagreeable smell. 


Symptoms.—Inhaled as a vapour, coal-tar naphtha produces headache, giddiness, 
difficulty in speech, irritation of the respiratory tract, and broncho-pneumonia. 


Taken internally, it produces burning pain in the mouth, throat and stomach, vomit- 
ing; jhirst, colic, restlessness, shallow respirations, weak pulse, insensibility, collapse 
and death. 


Treatment.—Emetics or washing out of the stomach with warm water; purgatives, 
especially magnesium sulphate; stimulants and artificial respiration, if necessary. 


NAPHTHALENE (NAPHTHALINE, TAR CAMPHOR), Cis 


This is a hydrocarbon contained in the middle oil distillate of coal-tar. It occurs 
in large, lustrous, crystalline plates, having a persistent odour. It melts at 80°C., boils 
at 218°C., but sublimates at a lower temperature. It is insoluble in water, but dissolves 
freely in ether, chloroform, alcohol and oils. 





93. Ghosh and Bagchi, Organ. and Toxicol. Chemistry, Ed. IV, p. 476. 

94. Granbarth, Bloom, Coleman and Soloman, Jour. Amer. Med, Assoc., Aug. 18, 1945, 
Vol. 128, p. 1155; see also Betty E. Howarth, Lancet, April 28, 1951, p. 934. 

95. Bulletin de Il’? Academie de Medecine ; Brit. Med. Jour., Sep. 29, 1900, p. 946. 

96. Jour. Amer. Med. Assoc., March 27, 1926, p. 944. 
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Naphthalene is chiefly used in the manuiacture of indigo and certain azo-dyes, as 
a repellent to moths and as a deodorant in closets. It is used in medicine as an intestinal 
disinfectant and as a vermifuge, the dose being 3 to 12 grains. 


Symptoms.—Taken internally, naphthalene. produces headache, nausea, vomiting, 
abdominal pain, staggering gait, pain on micturition with dark brown urine containing 
albumin and hemoglobin, drowsiness, muscular twitchings, cyanosis, coma and death. 
Jaundice, heemolytic anzemia and acute nephritis may be present. 


A Mahomedan male, who took some naphthalene in place of an Indian sweet, 
suffered from severe jaundice, marked anzmia, hyperthermia, hemiplegia and coma. He 
died three days after swallowing the poison. It is possible that, in the metabolism of 
naphthalene, naphthylamine (an amino-derivative) was formed and was responsible for 
the rise of temperature to 103°F.%7 


Inhaled as a vapour, naphthalene causes chiefly malaise, headache, vomiting and 
dermatitis, Continued inhalation of the vapour emanating from naphthalene sprinkled 
on bed clothes as a moth powder may produce poisoning symptoms. 


Fatal Dose and Fatal Period—Not known. About 26 to 40 grains of naphthalene 
may prove fatal to children, but recovery may occur from larger doses. Death may take 
place in two to three days. 


Treatment.—Wash out the stomach and administer saline purgatives, since the drug 
is absorbed slowly. Avoid fats and castor oil, which dissolve it. 


Post-mortem Appearances.—The skin may be yellow. The gastric mucous mem- 
brane may be yellow, congested and inflamed. The kidneys may be found congested or 


inflamed. The other viscera are congested. The larynx and trachea may contain frothy, 
yellow mucus. 


Chemical Analysis——Nap’thalene may be separated by distillation with steam and 
extracting the distillate with ether. The ethereal solution thus obtained forms a yellow 
crystalline naphthalene picrate with picric acid. 


Medico-Legal Points.—Accidental cases of poisoning by naphthalene have occurred 
from the inhalation of its vapour, from its internal administration or from its applica- 
tion to wounds and among children who have swallowed naphthalene balls. A case 
occurred to Dr. Vyas, in which a boy of 2 years died on the third day after he had 
swallowed a naphthalene ball (moth ball) weighing about 40 grains. In this case the 
symptoms supervened two days after the ingestion of the ball, when castor oil was 
administered. The patient soon collapsed, and became comatose with dilated pupils. 
The urine contained albumin, blood and hyaline and epithelial casts, 


Naphthalene has been taken with a view to committing suicide. A case %® is 
recorded in which a Mahomedan male committed suicide by taking naphthalene. The 


chemical examination revealed the presence of naphthol and not naphthalene in the 
stomach washings, in the urine and in the viscera. 


Naphthalene is oxidized in the tissues to beta-naphthol which is then excreted in 
e urine in combination with glycuronic and sulphuric acids. 


BENZENE (BENZOL), CcHs 


This is one of the constituents of coal-tar naphtha, and is obtained by the fractional 
distillation of the latter. It is a colourless, volatile liquid, and has a suffocating, dis- 
agreeable odour, resembling that of coal-gas. It is highly inflammable, and gives off 
a vapour which is explosive when mixed with air. It is insoluble in water, but mixes 
with alcohol, chloroform and ether. It is used in “dry-cleaning”, and is also used exten- 


sively as a solvent for India-rubber. It acts as a gastric irritant and as a narcotic poison 
which, when inhaled or swallowed, produces toxic symptoms. 


Symptoms.—When inhaled as a vapour, the symptoms are dizziness, flushing of the 
face, ringing in the ears, nausea, vomiting, cyanosis, dyspnoea, delirium, convulsions, 
coma and death. When the vapour is inhaled in concentrated form, coma may super- 
vene at once, and death may result in a few minutes. A concentration of 19,000 parts 
per million of the atmosphere is sufficient to cause death. 


When taken by the mouth, the symptoms are a burning pain in the stomach, nausea, 
vomiting, giddiness, flushing of the face, restlessness, excitement, dilated pupils, rapid 
and feeble pulse, slow and laboured respiration, cold, clammy skin, stupor, coma and 


death from respiratory failure. Twitchings of the muscles, convulsions, hallucinations 
and delirium may occur in some cases. 


Fatal Dose.—The medicinal dose is 5 to 10 minims. Three or four drachms have 
produced toxic symptoms, while one ounce has caused death. 
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Fatal Period—The fatal period varies from a few minutes to iwo or three days. 


Treatment—If the vapour is inhaled, the patient should at once be removed into 
the open air, and artificial respiration should be performed. Oxygen inhalation and 
restoratives should be used, if necessary. 


If benzene is swallowed as a liquid, the stomach should be washed out, and stimu- 
lants, such as ether, strychnine and atropine should be injected hypodermically. Gal- 
vanism, artificial respiration and oxygen inhalation should be used, if necessary. 


Post-mortem Appearances.—An odour like that of coal gas emanates from the body 
cavities. Hzemorrhages in the mucous membranes, hyperemia of the stomach and other 
organs. Cidema of the lungs may be present. 


Chronic Poisoning——This may occur among workers who are directly or indirectly 
exposed to the fumes of benzene in factories. The symptoms are headache, excessive 
fatigue, dizziness, nausea, loss of appetite, weakness, nervousness, disturbances of sen- 
sation, such as numbness and tingling in the extremities, bleeding from the gums and 
nose, disturbed sleep, menstrual irregularities among women, indigestion, frequent uri- 
nation, leucopenia, and a tendency towards a diminution in the polymorphonuclear 
leucocytes.°9 Aplasia of the granulocytes of the osseum medulla is a frequent and 
constant symptom. Post-mortem examination will show submucous hemorrhages, aplasia 
of the bone marrow and fatty degeneration of the heart and liver. 


A casel is recorded where fifty cases of poisoning by benzene occurred among 
young women within a few weeks of their employment in a rubber goods factory. Of 
these seven died. The treatment consisted of blood transfusion, ingestion of fresh liver 
or liver extract and large quantities of fresh air. In severe cases extirpation of the 
spleen was tried with success. Heliotherapy, natural or artificial, is often effective. 


Detection—Benzene is separated from organic mixtures by distillation and may be 
recognized from its odour and from its boiling point, which is 80.5°C. 


Medico-Legal Points——Poisoning by this drug is mostly accidental and occurs when 
it is absorbed from the alimentary canal or from: the skin, and when the vapour is inhaled 
by the lungs. A few cases are recorded, when it was taken with a view to committing 
suicide. 


Benzene is oxidized in the body to phenol and dihydroxybenzenes, and is excreted 
partly by the kidneys in combination with sulphuric and glycuronic acids and partly 
unchanged by the lungs. Taken internally, it causes a marked fall in the number of the 
leucocytes of the blood, and is, therefore, recommended in the treatment of some forms 
of leukeemia. 


NITROBENZENE (NITROBENZOL), C.HsNO, 


This substance is formed by the action of strong nitric acid on benzene. It is a 
yellow, oily liquid, having a pleasant odour like that of oil of bitter almonds. It is 
insoluble in water, but freely soluble in alcohol. It is commercially known as artificial 
oil of bitter almonds, or oil or essence of mirbane. It is largely used in the manufac-~ 
ture of aniline and explosives, in the preparation of perfumery, and for making boot 
polish, scenting soaps and flavouring confectionery. The liquid as well as its vapour 
are poisonous. When applied to the skin, nitrobenzene is absorbed rapidly and produces 
toxic symptoms. 


Sympioms.—The symptoms are usually delayed from one to three hours or even 
longer after swallowing the poison. These are a burning taste in the mouth, numbness 
of the tongue, salivation, nausea, vomiting, giddiness, headache, cyanosis, cold and moist 
skin, weak and rapid pulse, hurried breathing, drowsmess and coma. The pupils are 
contracted pst and then dilated. The urine is dark coloured. Convulsions may occur 

efore death. 


The symptoms produced by inhalation of its vapours are almost precisely the same 
as those produced when swallowed. 


Fatal Dose——Twenty drops have proved fatal. On the other hand, recovery has 
occurred, under prompt and efficient treatment, from much larger doses. A married 
woman, aged 24 years, recovered after swallowing one ounce of a bee mixture containing 
200 minims of nitrobenzene with intent to commit suicide? 


Fatal Period—Death usually occurs within six to seven hours, but may be delayed 
for two or three days. 


Treatment._Use emetics or the stomach tube. Give stimulants, such as strychnine 
or digitalis, but avoid alcohol, oils and milk. Inject intravenously 10 per cent methy- 


99. H. R. Smith, Jour. of Industrial Hygiene, March 1928, p. 73. 
1. Correspondent of Vienna, Jour. Amer. Med. Assoc., July 19, 1930, p. 215. 
2. W.E. Parkes and D, W. Neill, Brit. Med. Jour., March 21, 1953, p. 653. 
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lene blue and saline with 5 per cent glucose. Use oxygen inhalation, venesection and 
blood transfusion. 


Post-mortem Appearances.—The smell of nitrobenzene is discernible on opening the 
cavities. All the organs are greatly congested. The mucous membrane of the stomach 
and duodenum is diffusely reddened and occasionally shows patches of ecchymoses. The 
blood is fluid, chocolate-coloured, and shows the spectrum of methemoglobin, and an 
absorption band between the yellow and the red, which does not correspond to any of 
the hemoglobin products. 


i isoning.—This occurs in persons working in factories where nitrobenzene 
is used” “Te ig charectecized bs languor, ansemia with the red blood corpuscles reduced 
to less than half the normal, dyspnoea and jaundice with superimposed cyanosis produc 
ing a yellowish colour and even a blue-black colour in severe cases. The liver is 
damaged and resembles that of acute yellow atrophy in appearance. Nodular skin 
eruptions appear in some cases. 


Chemical Analysis.—Nitrobenzene may be obtained by distilling the organic mixture 
acidified with sulphuric acid. The distillate is extracted with ether. The ether is evapo- 
rated and the residue contains nitrobenzene which may be distinguished by the following 
tests :—- 


1. Two drops of phenol, three drops of water and a_small piece of potassium 
hydroxide are mixed in a porcelain dish and heated to boiling. A few drops of the 
liquid residue are added and the heating is continued. A red. colour appears, if nitro- 
benzene is present. The colour changes to green on the addition of a few drops of a 
concentrated solution of calcium hypochlorite. 


2. Nitrobenzene is converted into aniline by reduction with nascent hydrogen 


generated by the action of dilute hydrochloric acid on zinc according to the following 
equation :—~ 


CaHsNO- + 3H. = CcH:NH2 + 2H.0. 


The aniline boiled with caustie potash with the addition of a few drops of chloro- 
form gives the characteristic unpleasant smell of phenylisocyanide. 


from inhalation of its vapour. Accidental poisoning has also happened when nitro- 
benzene is swallowed in mistake for Spirit or for some medicine. 
suffered from poisoning after swallowing a quantity of furnitu 
to 5 per cent of nitrobenzene in mistake for an alkaline mixture.3 


A girl, 14 years old, suffered from toxic symptoms after massaging the right lower 
extremity with oil of mirbane (artificial oil of bitter almonds). The chief symptoms 
were pain in the back, headache, marked pallor of the face and body, marked cyanosis, 
dyspnea, convulsions, anemia and rise in temperature upto 100.6°F. Consciousness was 
retained throughout the illness. Recovery took place after about 3 weeks.4 


Suicidal cases of poisoning have occurred from ingestion of nitrobenzene. The drug 
does not appear to have been used for homicidal purpose, although it has been used as 
an abortifacient. 


Nitrobenzene stimulates, then paralyses, the central nervous system. It also acts 


upon the blood, deforming or destroying some of the red blood corpuscles a 


DINITROBENZENE (DIN ITROBENZOL), C,H, (NO,) » 
This occurs in three forms, viz. ortho-, meta-, and -din} . 
yellow, crystalline solid, and is used in the manufactur nof thee cinitrobenzene, It is a 


and sicherite, employed for blasting in coal mines. Symptoms of acut ison~ 
ing may be produced among workmen employed i ae acute or chronic poison 


ing its vapours or by absorption through th 


poiso acute Poisoning.—The symptoms are similar to those produced by nitrobenzene 


3. Chapman and Fox, Brit. Med. Jour. April 21, 1945, p. 557, 


R. A. Desai, Jour. Ind. Med. Assoc., Sev. 1953, Vol. XXII, db. 505, 
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Chronic Poisoning—The symptoms are pain in the stomach, nausea, vomiting, 
anorexia, headache, giddiness, staggering gait, insomnia, pale face, blue Ives and nails, 
_ cold, clammy and yellow skin, dark coloured urine, amblyopia and occasionally peri- 
pheral neuritis. 

Fatal Dose.—Unknown. 


Fatal Period.—Unknown. 
Treatment.—Same as in poisoning by nitrobenzene. 


Post-mortem Appearances.—Not characteristic. Congestion of the organs. Choco- 
late-coloured blood due to the conversion of hemoglobin into methzemoglobin. 


Chemical Test.—In the presence of zine and hydrochloric acid dinitrobenzene is 
converted into phenylene-diamine which is rendered alkaline by adding caustic soda or 
potash and evaporated after shaking it up with ether. The residue gives a brown colour 
with sodium nitrite and acetic acid. 


DINITROPHENOL (2: 4-DINITROPHENOL), CcH:(NO.). OH 


This is a yellow, crystalline salt, forming rhombic prisms and melting at 114°C. It 
is a by-product of certain high explosives, especially trinitrotoluene. It is almost in- 


soluble in water, but readily soluble in hot water and in ether, benzene or chloroform. 
Its sodium salt is soluble in water. 


Dinitrophenol greatly stimulates metabolic activity and increases oxygen consump- 
tion; hence it is used as a remedy for lowering excessive body weight and reducing 
obesity. The dose recommended for this purpose is 3 to 5 milligrammes per kilogramme 
of body weight or 0.2 to 0.3 gramme (3 to 5 grains) per day for an adult. Poisoning may 
occur from its absorption through the respiratory tract, the alimentary canal and the skin. 


Symptoms.—Large doses of dinitrophenol produce headache, nausea, vomiting, 
flushing of the skin, marked perspiration, restlessness, dyspnoea, pain in the chest, 


cyanosis, rise of temperature upto 110°F. or even more, increase of lactic acid in the 
muscles, coma and death. 


In susceptible individuals even therapeutic doses have produced toxic symptoms, 
such as pruritic rash preceded by intense itching, oedema, rheumatic pains in the joints 
and loss of the sense of taste. Occasionally there is loss of the sense of smell with some 
disturbances of hearing. The prolonged use of the drug has produced paresthesia, peri- 
pheral neuritis5 and agranulocytosis, Cataract? with opacity of the lens has deve- 
loped in some cases some months after the stoppage of the use of the drug. 


Fatal Dose and Fatal Period.—Not known. Death has occurred from medicinal 
doses, especially among susceptible persons. Sixteen capsules of dinitrophenol, each 
containing 180 milligrammes, taken in five days, proved fatal to a woman, aged 25 years, 
and weighing 66 kilogrammes, within seven days of taking the drug.8 Sixty-two 
grammes and a half have also caused death.9 


Treatment.—Wash out the stomach with large quantities of a 5 per cent solution of 
sodium bicarbonate and leave about a pint of the solution in the stomach. Reduce the 
temperature by placing the patient in an ice pack. Inject intravenously glucose in 
normal saline. Inject subcutaneously cardiac stimulants, and administer oxygen by 
inhalation. Administer ascorbic acid for the treatment of neuritis and cataract. 


Post-mortem Appearances.—Rigor mortis sets in very early. In one case10 it 
appeared within ten minutes of death. There may be petechial haemorrhages in the 
subserous membranes. The lungs are generally congested and cedematous. There are 
degenerative changes in the liver and kidneys. 


Chemical Analysis.—Dinitrophenol may be extracted as a yellow crystalline sub- 
stance with petroleum ether and ether from the acid solution in the Stas-Otto process. 


The yellow colour is discharged by hydrochloric acid, and is changed to a brown colour 
by sulphuric acid and nitric acid. 


A neutral solution of this substance treated with dilute ferric chloride solution 
gives a reddish-brown or port~wine colour. 


The solution is reduced with tin and dilute hydrochloric acid and filtered; the 


filtrate is then diazotised with a cold solution of sodium nitrite and shaken with a solu- 
tion of beta-naphthol in sodium hydroxide. A port-wine red colour is developed. 


5. Nadler, J. E., Jour. Amer. Med. Assoc., July 6, 1935, p. 12. 

6. Silver, S., Jour. Amer. Med. Assoc. Oct. 6, 1934, p. 1058. 

7. Horner, W. D., Jones, R. B. and Boardman, W. W., Jour. Amer. Med. Assoc., July 
13, 1935, p. 108. 

Poole, F. and Haining, R. B., Jour. Amer. Med. Assoc, April 7, 1934, pp. 1141-1147. 
9. Tainter, M. L. and Wood, D. A, Jour, Amer. Med. Assoc., April 7, 1934, pp. 1147- 
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soi isoni lowed by death in some 
ico- 1 Points.—Symptoms of acute poisoning, fol 
cases’ sonared among workers tn the factories, where high explosives were manufac- 
tured during the First Great War. Accidental cases of poisoning ave also occurred 
dinitrophenol for slimming purposes. suicidal ca 
dettroghenol igs heen reported. A girl, aged 18 years, took 24 capsules of this drug 
with suicidal intent, but she recovered under prompt rea , . lie 
isoni ini though it is used for the 
dinitroohenol rarely occurs in India, a 
mantifscture af Oy etosives rand dyes in mining and other industries. 5S. Anant Swamy !2 
reports a case in which a railway porter employed in the Mysore mines, Kolar Gold 
Fields swallowed dinitrophenol mixed with water with the intention of committing 
suicide and died in five hours. . . . 
After absorption into the system dinitrophenol is excreted in the urine. 


ini . 6-Dinitro-Ortho-Cresol)—This is commonly known as DNOC. It 
forms. inl trot exyatals and melts at 86°-87 °C. Heated with ammonia at 180°C., it 
‘elds dinitrotolouidine. It produces a considerable rise in the metabolic rate, and is 
vised under the trade name of “Dekrysil” for reducing body weight and obesity, the 
dose being 0.5 to 1 milligramme per kilogramme of body weight or between 50 and 100 
milligrammes per day for a normal adult person. It acts as a violent poison, and is 
absorbed by ingestion, by inhalation of dust or by the skin. The patient must be waiched 
carefully, when he is advised to take this drug. 


ini 1 is used nowadays as a weed killer and insecticide and is applied as 
a moray in aqueous solutions in varying proportions of 5 to 8 lbs. in 100 gallons of water 
per acre in the fields of cereal crops.1%. It produces poisonous effects on farmers, espe- 
cially when they are careless in handling the spray. 


Symptoms.—Severe headache, vertigo, loss of appetite, nausea, vomiting, unusual 
thirst, anxiety, restlessness, lethargy, marked sweating, fever, yellow pigmentation of the 
skin and conjunctive, shortness of breath, tachycardia, loss of weight, scanty urine, 
cramps, convulsions, coma or collapse and death. 


Fatal Dose and Fatal Period—The fatal dose for an adult may be regarded as 350 
to 500 mlgs. of dinitrocresol.14 Death may occur after an illness of one to four days. 
A case 15 is reported in which death occurred after an illness of sixty hours. 


Treatment.—Stop the treatment if the patient is administered the drug for obesity. 
Remove the farmer from environments if he is poisoned by the spray. Allow complete 
rest and give barbiturates. Administer large quantities of fluids and give oxygen, if 
necessary. 


Post-mortem Appearances.—Marked yellow staining of the skin, mucous membrane 
and hair. Hsemorrhagic erosions in the mucous membrane of the stomach. The liver 
is congested. The kidneys show cloudy swelling. Punctiform heemorrhages in the 
brain. 

Medico-Legal Points—Dinitrocresol is a cumulative poison, as it is excreted slowly 
by the kidneys. The poisonous symptoms appear after it is absorbed in the system for 
many days, and are aggravated particularly in hot weather. 


TRINITROTOLUENE (TROTYL), CoH, (CH) (NO:); 


This is a high explosive, commonly called T.N.T., and obtained by nitrating toluene, 
a product of coal-tar distillation. It is a fine crystalline, yellow powder, sometimes used 
by shell fillers in the form of fused yellowish-brown lumps. It melts at about 80°C. 
It is soluble in oils and greases as well as in acetone, ether, benzene and xylol. It stains 
the skin and hair a characteristic yellow or tawny orange colour which is not removed 
by ordinary washing. It is actively toxic, and may produce poisonous effects by absorp- 
tion through the skin, gastro-intestinal tract, or lungs. Poisoning, sometimes attended 
with fatal results, occurred among workers who were engaged in the manufacture of 
this substance during the First World War and among those who handled it in filling 
shells, mines and grenades. 


Symptoms.—These 16 may be considered under the following heads :—~ 
(1) Dermatitis. (2) Toxic Gastritis. (3) Blood Changes. (4) Toxic Jaundice. 


11. Geiger, Jour. Amer. Med. Assoc., March 16, 1935, p. 915. 
12. Jour. Ind. Med. Assoc., Sep. 1953, Vol. XXII, p. 504. 
13. P. Lesley. Bidstrup and D. J. H. Payne, Brit. Med. Jour., July 7, 1951, p. 16. 
wont D. Harvey, P. Lesley Bidstrup and J. A. L. Bonnell, Brit. Med. Jour, July 7, 
» Pp. Lo. , 
15. Nordmann, M., Arch. Gewerbepath., 1939, 8, p. 441; Dent, Z. ger. Med., De. 1938, 
p. 305 ; Medico-Leg. and Criminol. Rev., April 1989, Vol. VII, p. 201. 


16. Livingstone-Learmonth and Cunningh L 12 _ 261: Tid. 
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1. Dermatitis.—This appears in the form of a papular or erythematous rash over 
the hands, wrists, f 


ists, ace, neck and feet, and is the most prominent where sweating and 
mechanical friction are greatest. The rash on the hands is most frequently of the 
cheiropompholyx type, seen on the webs of the fingers and on the palms. There is 
intense pruritus, and the character of the rash is often altered by a secondary infection. 
Fine desquamation follows the rash, and in rare cases the skin is exfoliated in large flakes. 


2. Toxic Gastritis—This is characterized by a bitter taste in the mouth, spasmodic 


pain in the epigastrium, anorexia, acid eructations, nausea, vomiting, constipation, later 
diarrhoea with pain and tenesmus. 


3. Blood Changes.—These are haemolysis of the red blood corpuscles and conver- 
sion of hemoglobin into methemoglobin, which cause the symptoms of pallor or cyanosis, 


dizziness, breathlessness and passage of dark urine. Aplastic anemia occurs in severe 
poisoning, which often ends fatally. 


4. Toxic Jaundice—This occurs in cases of severe poisoning, and often appears 
suddenly without preliminary warning. Sometimes, there may be premonitary symptoms 
of dizziness, fatigue and headache. Toxic jaundice is associated in its early stages with 
enlargement of the liver, and later with shrinkage; ascites was observed in one case 
in which considerable shrinkage of the liver was found. In fatal cases coma and deli- 


tum | Supervene suddenly, usually about three weeks after the first appearance of 
jaundice. 


Toxic jaundice appears to occur more frequently in young adults who, when 
attacked, are very prone to die. It usually develops between the fifth and sixteenth 
week after exposure to T.N.T..17 but a long latent period may sometimes supervene 
before toxic jaundice occurs. Legge reports a case in which the latent period was 
seven months, and Glynn reports one in which it was nine months.18 

Treatment.—Where jaundice is absent, the treatment consist of rest in bed for a 
day or two with a liberal diet of milk, fruit and green vegetables, demulcent drinks 
and, vegetable laxatives. A mixture containing sodium sulphate, potassium citrate and 
sodium bicarbonate may be given as a routine measure. 


In the treatment of cases with jaundice absolute rest in bed is essential. “Milk 
should be given and the bowels must be kept loose by aperients. Alkalies, such as 
citrates and bicarbonates, should be given to counteract the tendency to acid intoxica- 
tion. Rectal and intravenous saline infusions are recommended in severe cases. 


Preventive Measures.—These are— 


1. Employment in T.N.T. factories of healthy persons above 18 years of age. 
2. Medical inspection of the workers at least once a week. 
3. Efficien ventilation of factories. 


' 4, Mechanical devices for preventing the accumulation of dust and getting rid of 
umes. 


5. Protection of the workers by the use of special clothing, such as gauntletted 
gloves, respirators and veils. 


6. Thorough washing of the hands and face before leaving the factories and before 
taking meals. 
7. Liberal supply of milk. 


; Post-mortem Appearances.—The liver shows extensive necrosis and atrophy. The 
kidneys show cloudy swelling and fatty degeneration. The myocardium is soft, pale and 


flabby. Petechial and diffuse hemorrhages are generally found beneath the endocardium, 
pericardium and peritoneum. 


Chemical Analysis.—If the urine of a suspected case of trinitrotoluene poisoning be 
mixed with an equal volume of 20 per cent sulphuric acid solution, and shaken out with 
ether, the ether is separated and washed free of acid with water and then treated with 


alenholic potash, a pink colour will indicate the evidence of trinitrotoluene poisoning 
(Webster's test). 


NITROGLYCERIN (TRINITROGLYCERIN, TRINITRIN, GLONOIN OIL, GLYCERYL 
TRINITRATE, NOBEL’S BLASTING OIL), CsHs(O.NO,); 


This is colourless, odourless, oily liquid with a sweet, aromatic, pungent taste. It 
is slightly soluble in water and rapidly in alcohol, ether, chloroform, oil and fats. It 
is highly explosive, and is used in manufacturing explosives, such as dynamite and 
cordite, 


Pharmacologically nitroglycerin is similar in action to amyl nitrite, but its effect is 
more lasting. It is an extremely active drug, the medical dose being 1/1380 to 1/60 grain. 





17. Lancet, Dec. 16, 1916, p. 1026. 


18. Medical Research Council Special Report Series, No. 58, 1921; Brit. Med. Jour., 
March 12, 1921, p. 395. 
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i initratis i i i taining 1/130 

Tabellee glycerylis trinitratis is an official preparation, each tablet cont 
grain of nitroglycerin. A non-official preparation of Liquor glycerylis trinitratis is a 1 
per cent alcoholic solution of nitroglycerin, the dose being 2 to 2 minims. 

The vapours of nitroglycerin are highly poisonous. r licky pain in 

S toms.—A burning sensation in the throat, nausea, vomiting, coMc 
the abdomen, sometimes diarrhcea, painful throbbing of the arteries all over the poay, 
severe headache, giddiness, flushing of the face and skin, perspiration, oppression In the 
heart, hurried and difficult breathing, marked cyanosis, complete paralysis and uncon- 
sciousness. Death occurs from respiratory paralysis. Muscular twitchings and delirium 
may sometimes be observed. 


Fatal Dose.—This is uncertain. A few drops of the undiluted drug would probably 
cause death. 


Fatal Period—Death may occur from two to six hours. 


Treatment.—Emetics or stomach tube; the patient to be kept lying down ; ergotin, 
adrenaline chloride or atropine hypodermically; cold_ water or ice to the head and 
black coffee to relieve headache. Fresh air and artificial respiration in poisoning by 
vapour inhalation. 


Post-mortem Appearances.—Ecchymosis and congestion in the stomach and intes- 
tines. The lungs are cedematous, and the other organs are congested. The blood may 
be of a chocolate colour due to the formation of methazemoglobin. 


Chemical Analysis.—Nitroglycerin may be isolated by digesting the suspected organic 
material with methyl alcohol for about twenty-four hours. The mixture is filtered and 
the filtrate is evaporated to a thick syrupy consistence, and extracted with ether or chloro- 
form. On evaporating the solvent, the residue will contain nitroglycerin, after it is 
extracted with cold alcohol. - 


Tests.—1. When treated with aniline and a drop of strong sulphuric acid, nitro- 
glycerin produces a red colour. The same reaction is obtained when treated with 
brucine and strong sulphuric acid. 


2. Nitroglycerin explodes violently when struck with a hammer. 


Medico-Legal Points.—Accidental poisoning may result from an overdose of nitro- 
glycerin administered as a remedy for angina pectoris, cardiac dyspnoea, etc. but most 
of the cases of poisoning occur especially among new workmen engaged in the manu- 
facture of nitroglycerin, dynamite or other high explosives. After a few days of constant 
exposure the workmen acquire an immunity, which is lessened by alcoholic indulgence. 
It must be remembered that the combination of nitroglycerin and alcohol produces a 
violent and serious form of intoxication and such intoxication may occur in a person 
who can usually tolerate Iarge quantities of alcohol without ill-effect. A case! is 
recorded in which a man who had worked all day with explosives developed a headache 
and took a very little whisky. Within a few hours he developed an acute homicidal 
mania, shooting and wounding one man and killing another. 


Cases of homicide have been described, nitroglycerin having been administered in 
alcoholic drinks. 


Nitroglycerin is absorbed from the skin and produces ulcers on the fingers of the 
workers who handle the drug during its manufacture. 


Nitroglycerin has been used by malingerers to stimulate heart disease. 


/ __ , Nitroglycerin is absorbed unchanged from the stomach and, on reaching the blood, 
it is rapidly decomposed ; hence the vomit or stomach contents are the most important 
for chemical analysis in a suspected case of poisoning by this compound. 


PETROLEUM (ROCK OIL) 0 


‘This is an oily liqujd found under the ground in several arts of the earth, and 
consists of a mixture of hydrocarbons of the paraffin series. This crude oil contains 
inflammable and ¢xplosive products, which are removed by distillation and purification 


paraffin are made. the lubricating oils, vaseline, and 


Symptoms.—The symptoms produced by inhalin , 

m od. by g the fumes are dizziness, headache 
nausea, vomuting, cough, burning sensation in the chest, mental confusion, hallucinations, 
inabuity or disinclination to move, cyanosis, insensibility and convulsions. Death may 
occur from failure of the heart and respiration. 


19, I. M. Rabinowitch, Canad. Med. Assoc. 
Leg. and Criminol. Rev., Vol. AI, Part 1 1944 ter 194, Vol. 50, p. 199; Med.~ 
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A coolie,*° while working at the manhole of a large petrol tank, apparently over- 
come by the petrol fumes, fell into the tank, the bottom of which was covered with 
petro! to a depth of not more than two inches. One hour later, he was removed from 
the tank and was at once taken to the Indian Military Hospital, Quetta, where he was 
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Fig. 180.—Burns from petrol fumes caused by the deceased 
falling in a petrol tank wagon. 
(From a photograph lent kindly by Dr. H. S. Mehta.) 


found quite unconscious. His pulse was imperceptible and breathing was laboured. 
Blisters, most of which had burst, had already formed on every part of his body, much 
more than half the superficial skin area being burnt. The patient’s clothes were all 
soaked in petrol. He was kept in the open, and oxygen inhalations with injections of 
strychnine and digitalis were given. Four hours after he was removed from the tank 
he regained consciousness, was very restless and complained of severe thirst, to relieve 
which copious draughts of water were given. The temperature was 97°F. The pulse, 
80 per minute, improved in volume and tension. The respirations were 22 per minute. 
The patient did not complain of pain. There were no signs ef cedema of the la nx, 
the lungs were clear, and the urine was passed freely and was free from albumin. The 
burns which were of the second degree were dressed with half per cent picrie acid 
solution. On the following morning small discrete ulcers were seen to be forming on 
both cornese. On the third day he developed severe diarrhoea, which was readily con- 
trolled with bismuth salicylate. On the fourth day the eye condition was much worse, 
the eyes presenting the appearance of traumatic conjunctivitis with lachrymation and 
photophobia, and with superimposed dermatitis of the lids. The dull, greyish-white 
necrosed areas on the cornes spread until the whole surface of the cornese ‘was involved. 
There was no perforation but considerable shrinkage of the eye balls. On the fifth day 
the general condition of the patient was very much worse, and from that day he went 
rapidly downhill and died on the ninth day. » 

The symptoms produced by the ingestion of the products of petroleum, especially 
kerosene, are a burning pain in the throat, feeling of warmth in the stomach, thirst, 
nn ne rn re ne te a 


20. Cruickshank and Chowdry, Ind. Med. Gaz., June 1930, p. 320. 
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nausea, vomiting, colic, diarrheea, giddiness, heaviness in the head, pale or cyanosed 
face, dyspnoea, drowsiness deepening into stupor, coma and death. The breath, vomit 
and urine give off the peculiar smell of kerosene. The pupils are at first contracted, but 
become dilated when coma supervenes. Convulsions may occur m some Cases. Relapse 
may follow an apparent recovery, especially among children, who may develop inflam - 
matory changes in the lungs and degenerative changes in the myocardium, liver, 
kidneys and alimentary canal. 

Fatal Dose and Fatal Period.—Uncertain. A dose of half-an-ounce proved fatal in 
four hours. A child, aged 3 years, drank a mouthful of kerosene and died in seven 
hours2: A child, 5 years old, who was given 4 drachms of kerosene in mistake for a 
medicinal mixture, developed hyperpyrexia and convulsions and died on the second 
day22 A boy, aged 16 years, died on the next day after he was given 2 ounces of 
kerosene by a quack to reduce his high temperature.?3 


Treatment.—If the fumes have been inhaled, the patient should at once be removed 
into the open air and artificial respiration should be started. The body should be kept 
warm. 

If the poison has been swallowed, emetics should be administered or the stomach 
should be washed out with warm water containing sodium bicarbonate. Purgatives and 
stimulants should then be administered and artificial respiration may be resorted to, if 
necessary. Penicillin must be administered early to prevent pulmonary infection. 

Post-mortem Appearances.—The usual signs of asphyxia may be present. The 
smell of petroleum may be noticed in the lungs, stomach, intestines and in the urine. 
The stomach and the duodenum may be acutely inflamed with submucous heemorrhages. 

In the case of death by inhalation, the lungs and brain together with the other 
viscera should be preserved for chemieal analysis. 

Chemical Analysis—From the suspected material, petroleum or kerosene may be 
separated by distillation with steam. The distillate 1s extracted in the usual manner 
after adding excess of benzene. On evaporating the solvent on a water bath, the residue 
may be examined for this substance by applying the following tests :— 

1. Its characteristic odour and inflammability. 2. Its oily feeling when rubbed 
between the fingers. 3. The boiling point ranges between 150° to 300°C. 4. Treated 
with alcoholic potash, it does not saponify, a distinguishing feature from vegetable oils 
and animal fats. 


Medico-Legal Points.—Petroleum is not an active poison. In India accidental cases 
of poisoning by kerosene oil occur among children, especially of the poor classes, who 
crawl on the floor and manage to drink the contents from small tin lamp cans kept 
within their easy approach. I have seen a few such cases, which recovered under 
proper treatment. Accidental cases occur also among men who drink it in mistake for 
country liquor. Suicidal cases have occasionally occurred. A case2+ is recorded where 
a Hindu woman, aged 60 years, who had a quarrel with her daughter-in-law, committed 
suicide by drinking a quantity of kerosene oil. Post-mortem examination showed_that 
the stomach contained partially digested rice smelling of kerosene oil. The liver, 
pancreas, spleen and kidneys were congested. A case25 is also recorded in Bombay, 
where a Parsi male, 28 years old, committed suicide by swallowing kerosene oil. In 
his annual report for the year 1929, the Chemical Examiner, Madras, mentions a case, 
where a person attempted to commit suicide by drinking petrol which resulted in the 
vomiting of blood and mucus and pain in the mouth, throat and abdomen. In his annual 
report for the year 1942, the Chemical Examiner, Bengal, reports a case of attempted 
homicide by kerosene oil. A person, while sleeping with his mouth open, felt that 
some liquid was being poured into his mouth. He got up immediately and felt a burn- 
ing sensation in his mouth and stomach. He vomited at once, and was removed to 
hospital for treatment. The stomach wash contained kerosene oil. 


Persons exposed to the fumes of petrol for a long time suffer usuall 

P y from poly- 
neuritis. Those who work constantly in petroleum distilleries are often found sufering 
from skin eruptions. 


OIL OF TURPENTINE (SPIRIT OF TURPENTINE) 


This is distilled from common turpentine, an oleo-resin, obtained from vari 
species of Pinus, N.O. Coniferz. It is a thin, colourless and transparent oily liquid, 
a mixture of several hydrocarbons of the turpene series. It has a strong, peculiar odour 
and a pungent, bitter taste. It is insoluble in water, but soluble in alcohol, ether, chloro- 
form and carbon bisulphide. It is extensively used to dissolve varnish. The pharma- 


21. Sydney Smith, Forensic. Med., Ed. . . 
Dee. 1949, Vol. 53, p- 793. a e IX, p. 515; see also C. H. Heacock, Radiology, 


292. Madras Chem. Examiner’s Ann. Rep., 1949. 
23. Bengal Chem. Examiner’s Annual Report, 1945. 


24. Beng. Chem. Examiner’s Annual Rep. . 
25. The Bombay Sentinel, Jan. 31, 1940.” 1930, p. 10; see also Annual Rep., 1949. 
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copeeial preparation is Oleum terebinthince (Rectified oil of turpentine), th 

which is 3 to 10 minims. It is contained m the official preparation of * dose of 

terebinthincae (63 to 70%). pes Linimentwm 
When purified by distillation with lime, oil of turpentine is known as cainphene 


Sanitas is a watery solution of turpentine oxidized by exposure to the air 
peroxide is its active principle. yeep - Hydrogen 


Symptoms.—A poisonous dose of oil of turpentine causes a burning pain iy :} 
mouth, throat and stomach, thirst, vomiting, diarrhoea, contracted pupils, siddi oe 
drowsiness, cold skin, excitement, convulsions, coma and death. Owing to its itritatine 
action on the kidneys, the patient complains of pain in the loins, difficulty of micty, hore 
strangury and passes scanty high-coloured urine, which contains blood and "albu 10n, 
and possesses a smell of violets. When a large quantity is taken, the urme may he 
completely suppressed. ay ve 


Applied to the skin, oil of turpentine produces redness and irritation, followeg 4 
vesication. . by 


Inhalation of turpentine vapour produces irritation of the eyes, headache, qyriness 


and irritation of the respiratory passages or even pneumonia. It sometime 
irritation of the kidneys. S causes 


Fatal Dose.—Four and six ounces of oil of turpentine have respectively killed 
adults. A teaspoonful has killed an infant, five months old, and half~an-ounce ha 
proved fatal to a child, fourteen weeks old. On the other hand, recoveries have occurred 
in adults and in children from much larger doses. 


Fatal Period—Death may take place in from a few minutes to twelve or fifteen 
hours. 


Treatment—Give emetics or wash out the stomach. Administer demuleents and 
magnesium sulphate if diarrhoea has not occurred. Keep up the warmth of the bo de 
Apply hot fomentations to the loins. Give morphine, } grain, hypodermically to y 
pain. 

Post-mortem Appearances.—The stomach usually shows hemorrhagic spots, some- 
times with erosions of its mucous membrane. The stomach contents may smel] stron l 
of turpentine. The kidneys show degenerative changes. The lungs are acutely congested, 
The brain and its meninges are congested. In the case26 of an adult male, aged 39, 
who died after drinking six ounces of spirit of turpentine, post-mortem examination 
showed that the stomach contained four ounces of turpentine, and its mucous membrane 
was completely macerated and lying in small pieces in the gastric cavity. The wal] of 
the stomach felt like leather due to the action of the turpentine. 


Chemical Analysis—This substance may be separated from organic mixtures 5 
distillation and by extracting the distillate with ether, petroleum ether, chlorofoym in 
benzol. It is recognized by its odour. With strong hydrochloric acid and ferric chioride 
it gives a rose colour, which changes to violet-red and blue on standing. With 
sulphuric acid it produces a deep reddish-brown colour. When mixed with a fe 
of iodine, ol of turpentine explodes. 


Medico-Legal Points.—Oil of turpentine is not an active poison. A few accidental 
cases of poisoning have occurred from its medicinal use as an anthelmintic or from its 
administration by mistake. It has been iaken to procure abortion, but has been rarely 
used for homicidal purposes, while it has been swallowed with suicidal intent. A case i7 
is recorded in which a young man committed suicide by taking turpentine. About three 
ounces of turpentine were recovered by distillation from the viscera usually preserved 
for chemical analysis. 

Toxic symptoms occurring from the continued inhalation of turpentine vapour are 
occasionally observed in painters or in persons sleeping in a newly varnished yoom 
Seamen who were engaged in painting in enclosed spaces on one of H.M. ships suffered 
from turpentine poisoning by inhaling its vapour. The symptoms arose after one or 
two days’ work, seven men reporting sick within a week. They complained of sealding 
pain at the end of micturition, and in some cases, of frequency; the urine contained 
blood and had an odour of violets. They all recovered after some time.?§ 

Turpentine is eliminated by the lungs, and imparts its characteristic odour to the 
breath. It is eliminated by the kidneys and appears in the urine in combination with 
glycuronic acid. The urine acquires a smell of violets and reduces Fehling’s solution 
Turpentine is also excreted to some extent by the skin. " 


EUCALYPTUS OIL 


This is distilled from the fresh leaves of Eucalyptus globulus, Eucalyptus dymosa 
and other species of Eucalyptus, N.O. Myrtaceae. It is a colourless or pale yellow, volatile 
nar nro Oa 


26. Maitland, Brit. Med. Jour., July 11, 1931, p. 77. 

97. Madras Chem. Examiner’s Annual Rep., 1939, p. 3. 

28. EL Wilks, Jour. Royal Nav. Med. Service, Jan. 1930, p. 53; Lancet, Feb, 3 1930 
p. 307. , 1930, 


relieve 


strong 
W crystals 


672 MEDICAL JURISPRUDENCE 


i es darker and thicker by exposure. It has an aromatic, camphoraceous 
ot a pe “pungent taste, leaving a sensation of cold in the mouth. It is soluble in 
alcohol. It is a pharmacopeeial preparation, known as Oleum eucalypti. The dose is 1 to 
8 minims. Unguentum eucalypti is a non-official preparation containing eucalyptus oil 
in the proportion of 1 in 10. Eucalyptol (cineole), the chief constituent of eucalyptus oil, 
is a pharmacopeeial preparation, the dose being 1 to 3 minims. It is a colourless satuid, 
having an aromatic odour and a pungent, cooling taste. It is soluble in parafhin and fats. 


i i irri ther volatile 
toms.—Applied to the skin, eucalyptus oil is less irritant than o 
oils eae? its vapour is confined, it will produce redness, irritation, vesication and even 
pustulation. 


j irritant and as 
Taken by the mouth in a large dose, eucalyptus oil acts both as an irri 
a narcotic poison, and causes nausea, vomiting, purging, abdominal pain, headache, foam 
at the mouth, cyanosis, contracted pupils, cold, clammy skin, cramps, rapid pulse, slow, 
stertorous breathing, albumin and blood in urine, unconsciousness and coma. Death 
occurs from respiratory paralysis. 


d Fatal Period—Uncertain. Two drachms of eucalyptus oil produced 
toxie Spaptomns in a boy, aged 22 years.29 Three 39 and four 81 drachms have caused 
poisonous symptoms in adults. Six drachms32 killed a cabdriver, aged 34 years, in 40 
hours. On the other hand, recovery has followed a large dose of one ounce and a half.33 


Treatment.—This consists in the lavage of the stomach, hypodermic administration 
of stimulants, such as strychnine, caffeine, etc. and inhalation of oxygen. 


t-mortem Appearances.—The mucous membrane of the stomach is red and con- 
gested, and may sometimes be inflamed. The mucous membrane of the trachea and 
bronchi ig red and congested. The lungs are congested. The kidneys are acutely 
congested. 


Medico-Legal Points.—Poisoning by eucalyptus oil is not common, although a few 
accidental cases have occurred from it having been swallowed in mistake for some medi- 
cine. A case 34 is recorded where a girl, 16 years old, drank some eucalyptus oil in 
mistake for her fever mixture. She was taken to hospital in a drowsy condition. Her 
breath smelt of eucalyptus oil. She recovered after her stomach was washed out in the 
hospital. Eucalyptus oil was detected in the stomach wash. A case*5 is also recorded 
where a male infant, 7 weeks old, died from poisoning by eucalyptus oil administered 
by his sister, 63 years old, to stop him from crying. 


Rarely, suicidal cases have occurred. In his annual report for the year 1932, the 
Chemical Examiner of Madras reports a suspected case of suicide, where a ticket col- 
lector and a girl with whom he was living swallowed about an ounce each of eucalyptus 
oil. They had vomitings and purgings, but recovered under treatment in hospital. The 
vomitings and purgings showed eucalyptus oil on analysis. 


Eucalyptus oil is excreted by the kidneys, and imparts to the urine an odour like 
that of violets. It is also eliminated by the skin and the lungs. 


Nutmeg (Myristica).—This is known as Jayphal in the vernacular and is the oval, 
greyish-brown, and furrowed kernel of the seed of Myristica fragrans. (N.O. Myristi- 
caceze), which grows in Southern India, Ceylon and Malay Peninsula. It contains an 
active principle, Myristicin, which also occurs in the oil distilled from nutmeg. Owing 
to its aromatic odour powdered or grated nutmeg is used as a flavouring agent and 
condiment for culinary purposes, and is used in medicine as a gastric stimulant in 5 to 
10-grain doses. It is also used as an abortifacient. Oil of nutmeg is a pharmacopceial 
preparation, known as oleum myristicoe the dose being 1 to 3 minims. 


In large doses nutmeg acts as an irritant and narcotic poison, causing giddiness, 
vertigo, headache, dilated pupils, vomiting, thirst, pain in the abdomen, delirium with 
hallucinations, and coma. It produces symptoms similar to those of poisoning by can- 
nabis Indica and is used in Egypt as a substitute for hashish. One to one-and-a-half 
powdered nutmegs have produced poisonous symptoms, while two powdered nutmegs 


have caused death.36 On the other hand, recovery has followed the ingestion of five 
powdered nutmegs. 


The treatment consists in the administration of emetics, purgatives and stimulants. 





29. Orr, Brit. Med. Jour., May 12, 1906, p. 1085. 
30. Garrett, Brit. Med. Jour., June 27, 1925, p. 1172. 


31. Sewell, Brit. Med. Jowr, May 16, 1925, p. 922; Gibbin, Brit. Med. Jour., June 4, 
1927, p. 1005. 
32. Myott, Brit. Med. Jour March 10, 1906, p. 558. 
33. Bombay Chem. Analyser’s Annual Report, 1932, p. 6. 
Madras Chem. Examiner's Annual Rep., 1933, p. 7. 
35. Pharm. Jour., Oct. 27, 1945, p. 194. 


Bamford, Poisons, their Isolation and Identification, Ed. III, p. 303. 


CHAPTER XXX 


CEREBRAL POISONS—(Contd.) 
C, DELIRIANT POISONS 


DATURA FASTUOSA (DHATURA) © 


This plant belongs to N.O. Solanaceee, and exists in two different 
varieties, viz. Datura Alba, a white flowered plant (Safed Dhatura) and 
Datura Niger, a black or rather deep purple flowered plant (Kala Dhatura). 
Both these varieties grow commonly on waste places all over India, have 

bell-shaped flowers and have 
more or less spherical fruits 
which are covered with sharp 
Spinous projections and con- 
tain yellowish-brown — seeds. 
Datura Stramonium (thorn 
apple) grows in India at high 
altitudes throughout the tem- 
perate Himalayas, and in Eng- 
land on waste places and 
dungheaps. All parts of these 
plants are poisonous, but the 
seeds and fruit are considered 
to be the most noxious. They 
yield active principles, hyo- 
scine, hyoscyamine and traces 
of atropine. It has been sug- 
gested that atropine does not 
exist as such in datura plants, 
but it is a racemic form of 
hyoscyamine, which is con- 
verted into atropine during the 
process of extraction. Two 
other varieties, Datura Atrox 
and Datura Metel, are met 
‘with. The former is found 
about the coast of Malabar, 
and the latter occurs in many 
Fig. 181.—Datura Alba (Dhatura) x 4. parts of India and in Eastern 
and West Indian Colonies. 

The dried leaves (Daturze folia) of Datura fastuosa and of Datura Metel 
and the dried seeds (Daturze semina) of Datura fastuosa are used in India 
and the Eastern Colonies as substitutes for Stramonium and Belladonna 
but are not included in the British Pharmacoposia. The non-official prepara- 


tion made from the seeds is Tinctura daturce seminis (strength 1 in 4), dose,, 
5 to 15 minims. 





The dried leaves and flowering tops of Datura Stramonium are pharma- 
copeeial preparations, known as Stramonium, and Stramonii pulvis. The 
other official preparations derived from stramonium are Tinctura stramonit, 
dose, 5 to 30 minims ; Extractum stramonii siccum, dose, } to 1 grain and 1 
to 8 grains to be given in post encephalitic and similar conditions, and 
Extractum stramonii liquidum, dose, $ to 3 minims. 


Symptoms.—The symptoms usually appear within half-an-hour after 


swallowing the poison. Vomiting often occurs immediately after taking the 
43 


we 
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seeds, especially when crushed, as they produce gastric irritation. <\ bitter 
taste, dryness of the mouth and throat, burning pain in the stomach, 
dysphagia and difficulty in talking are the first symptoms that are corm- 
plained of. These are followed by giddiness, staggering gait, inco-ordination 
of the muscles, peculiar flushed appearance of the face, dry, hot skin with 
a rise in temperature, diplopia, dilated pupils with loss of accommodation 
for near vision, red and injected conjunctive and drowsiness. Sometimes, 
a scarlatinal rash or exfoliation of the skin is seen over most of the body, 
and the temperature is raised very high. In three cases of poisoning in the 
District of Hissar the temperatures were noted 105.4°, 107.4° and 108°F. 
respectively.1 In three cases which came under my observation in the King 
George’s Hospital, Lucknow, during 1932, the temperatures were found to 
be 102°, 104° and 105°F. respectively. The pulse is full and bounding, but 
later becomes weak, irregular and intermittent. The patient now becomes 
restless and delirious. Delirium is of a peculiar character. He is silent or 
mutters indistinct and inaudible words but, usually he is noisy, tries to run 
away from his bed, picks at the bed clothes, tries to pull imaginary threads 
from the tips of his fingers, and is subject to dreadful hallucinations of sight 
and hearing. In fatal cases drowsiness passes into stupor, convulsions and 
coma. Death occurs from paralysis of the heart or respiration. In cases, 


which recover, stupor passes away, and secondary delirium develops, which 
lasts for some hours. 





Fig. 182-—Datura Alba: Fruits. 


In some cases insensibility occurs almost immediately after the poison 
is administered either in solution, or in very fine powder. A man ‘drank 
two mouthfuls of a liquid poisoned with datura, complained of a bitter taste 
and fell down insensible within forty yards of the spot where he had drunk, 
and did not recover his senses until the third day. Another man was struck 


down so suddenly that his feet were scalded by some hot water which he 
was carrying.” 


1. Black, Punjab Chemical Examiner’s Annual 
. Chevers, Med. Juris., Ed. I, p. 210. ual Report, 1916. . 
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Fatal Dose.—Uncertain. Four datura fruits pounded and mixed with 
flour were given to six men, four of whom died.2 A ripe fruit weighs, on 
an average, about 2 drachms, and contains the seeds which weigh about 13 
drachms. One hundred dried datura seeds weigh 20 to 204 grains. A 
decoction of 125 seeds of datura stramonium has proved fatal to a woman. 


Fatal Period—In a majority of fatal cases death usually occurs within 
twenty-four hours. A boy died in three or four hours after drinking a large 
quantity of datura mixed in sharbat.* A man, 22 years old, died in four or 
five hours after datura seeds had been administered to him in sweets, known 
as Peras.® 


Treatment.—Emetics should be given or the stomach should be washed 
out with a weak solution of potassium permanganate or a solution of tannic 
acid (20 grains in 4 ounces of water). Prostigmin, a synthetic preparation 
allied to physostigmine, which is safer and more powerful, should be adminis- 
tered hypodermically in doses of 0.5 milligrammes. In many cases one dose 
is sufficient to counteract almost all the effects of datura. 


Pilocarpine nitrate in doses of 1/10 to 1/4 grain hypodermically is recom- 
mended as an antidote, but it is doubtful whether it can antagonize the 
action of datura on the brain. mi onphine in 4-grain doses hypodermically 
is also regarded as a physiological antidote, but it should be administered { 


with caution, as it has a depressant action on the respiratory centre. ‘ 


Soporifics, such as bromides and short-acting barbiturates, may be given to 
control the delirium, but the administration of chloroform or ether by 
inhalation is considered more beneficial. Chloral hydrate or paraldehyde 
in moderate doses is also useful for marked excitement. Cold affusions may 
be applied to the head. Stimulants, such as caffeine, should be given and 
artificial respiration and oxygen inhalations should be started when neces- 
sary. A large hot,enema may he given with advantage to the patient, for 


it acts as a stimulant and by flushing the body helps the elimination of the 
absorbed poison, 


Post-mortem Appearances.—Datura seeds or their fragments may be 
found in the stomach and intestines. It is, therefore, necessary to make a 
careful search for them in the vomited matter, stomach contents and feeces. 
The cesophagus, stomach, duodenum and other internal organs are mostly 


congested. In rare cases the mucous membrane of the stomach may be 
found slightly inflamed. 


Detection.—The seeds of Datura Fastuosa are often mistaken for those 
of Capsicum. The seeds of Datura Fastuosa are very hard, flattened, 
kidney-shaped, and 1/6 inch broad and 1/25 inch thick. They are bitter in 
taste and have a double-ridged convex border. The testa is dark or 
yellowish-brown in colour, is finely pitted and reticulated. On longitudinal 
section the seeds show the embryo curving outwards at the hilum. . 

The seeds of Datura Stramonium are black or nearly so but otherwise 
similar to those of Datura Fastuosa, 


The seeds of Capsieurn are thin, smooth, roundish, the convex border 
being single and sharper. They have a sharp, pungent taste. The testa is 


of a pale yellow colour. On section the seeds show the embryo curved 
inwards. 





Covrt. K. E. v. Sumeran Das, Gorakhpur District, Appeal No. 572 of 1921, Allahabad High 
u 


190 oe High Court, Criminal Appeal No. 828 of 1929; 31 Criminal Law Jour., Feb, 
3. "Allahabad High Court, Criminal Appeal No. 870 of 1930. 
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Test.—Digest the seeds or the suspected material for about half-an-hour 
in warm rectified spirit, filter and evaporate on an open water bath to dry- 
ness, Rub the residue with about half-a-drachm of distilled water acidulated 
with sulphuric acid and evaporate to dryness on the water bath. Take up 
the residue with a few drops of distilled water, and instil a drop of this into 
the eye of a cat. After about half-an-hour the pupil will be found dilated. 
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Fig. 183—A. Datura seeds x 3. B. Capsicum seeds x 3. ot 
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Fig. 184.—Microphotograph of Section of Datura seed showing embryo. 


Medico-Legal Points.—Datura is commonly used in India f imi 
or criminal 

purposes. The seeds are generally used by road poisoners to stupefy 

travellers to facilitate robbery and theft and rarely to destroy life, although 
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deaths have occasionally occurred from excessive quantities. A case® is 
recorded, in which one Musammat Maiki of District Kheri administered to 
Musammat Chitana, her mother-in-law, datura poison in her food. When 
Musammat Chitana lost her senses after taking the food the accused 
(Musammat Maiki) killed her by throttling her neck with her foot. During 
the month of April 1951, the police of Ahmedabad detected several cases of 
robberies in which the victims were lured away from the railway station 
and riverside with offers of free tea and eatables mixed with datura seeds. 
The victims, who were usually strangers to the city, readily accepted such 


kind offers, and when they became unconscious after some time, they were 
relieved of their cash and valuables. 
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Fig. 185.—Microphotograph of Section of Capsicum Seed showing embryo. 


The seeds are sometimes given to children with a view to kidnapping 
them when they become unconscious or delirious. ‘ 


The seeds are given whole or more often crushed, mixed with rice, dal 


(pulse), sweets, chapatis or vegetables, and sometimes with tea, coffee or 
liquor. 


The seeds as well as the leaves are also mixed with tobacco or ganja and 
smoked in a chilum (pipe) for the same purpose. A decoction of the seeds 
is at times added to liquor or toddy with a view to enhancing its intoxicating 
property. 


Cases of suicidal poisoning by datura are rare. In his annual report for 
the year 1907, Rai Bahadur Chooni Lal Bose, Chemical Examiner of Bengal, 
mentions the case of a Hindu female, who committed suicide by taking 
datura seeds. In his annual report for the year 1928, the Chemical Examiner 
of the United Provinces of Agra and Oudh reports a case from Jaunpur 
where a young man, 20 years old, committed suicide by taking datura and 
opium. 

Accidental cases of poisoning occur among children and even adults 
from eating raw datura fruits mistaking them as edible fruits or from eating © 





6. Leader, Sep. 13, 1930. - 
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ds in mistake for capsicum seeds. I met with a case in which 
in oenle family consisting of 8 members suffered from toxic symptoms 
after eating datura fruits but recovered the next morning. Purew a 
reports a case of mass poisoning in which the inhabitants of a vi age in 
Turkey suffered from poisoning by the seeds of Datura Stramonium having 
been mixed up accidentally with the wheat flour from which bread had been 
baked. 


Accidental cases also occur from the injudicious use of the seeds in 
medicine, as they are used by vaids and hakims in the treatment of several 
diseases. The seeds are reputed to have an aphrodisiac property. Medi- 
cated ghee is prepared with the seeds for local application. The juice of 
datura leaves is used to subdue pain and inflammation in rheumatism. If 
applied to an abraded surface, it may produce poisonous symptoms. 


The active principle of datura is excreted unchanged in the urine almost 
immediately on its administration and the excretion is completed in ten to 
twenty hours. It is, therefore, advisable to preserve urine in cases of datura 
poisoning, since the urine will show the active principle on chemical analysis, 
while the stomach wash may not occasionally respond. to the tests. 


The seeds of Datura resist putrefaction for a long time, but the 
mydriatic principle contained in them appears to be destroyed by putre- 
factive changes in the body, although it can be obtained after some lapse of 
time in the vomit or from the earth upon which the patient has vomited. 
Five persons of Police Station Mohanlalganj, Lucknow District, viz. a Hindu 
Brahmin, 40 years old, a Hindu female, aged 30 years, 2 boys of 12 and 16 
years respectively and a girl, 7 years old, who were administered datura by 
their comrade, died on the 16th May 1921. Post-mortem examination on 
the bodies of these persons was held on the 18th May, 48 hours after death. 
The viscera were decomposed but preserved in the usual manner. They 
were forwarded to the Chemical Examiner at Agra on the 28th July 1921. 
He detected a substance having the properties of datura in the viscera of 
the male, the female and the boy, aged 16 years, but failed to detect it in 
the viscera of the other two. Datura was also found in the viscera of a 
Mahomedan male whose body was exhumed after 5 days of burial.® 


Illustrative Cases—1. Homicidal Poisoning by Datura.—In 1921, one Musammat 
Khazanu, 16 years old, was convicted by the First Additional Sessions Judge at Buland- 
shahr of having committed the murder of her husband, Net Ram, 18 years old, by 
administering datura seeds in his food. On the evening of the 10th May 1921, she mixed 
datura seeds in the flour and prepared some loaves. Next morning Net Ram took these 
loaves with him and went out to work at his field. On the way he ate them with 
onion at 8 a.m. and worked in his field till 10 am. when he felt giddy and his legs began 
to reel. After a short while he became unconscious and was taken home, where he died 
at 5 p.m.—nine hours after he had eaten the poisonous loaves. On post-mortem exami- 
nation, a few suspicious seeds were sticking to the inner surface of the cesophagus which 
was rather congested. The stomach was congested. It contained four ounces of brownish 
fluid in which several similar seeds were floating. The duodenum was congested, the 
contents being similar to those of the stomach. The large intestine was distended with 
flatus. The Civil Surgeon of Bulandshahr forwarded the viscera to the Chemical 
Examiner for analysis. A substance having the properties of datura was detected in the 
viscera.—K. E. v. Mt. Khazanu, Allah. H. Crt. Appl. No. 645, 1921. 


2. Datura administered as an Abortifacient—A case occurred at Chhindwara 
where a man gave some datura powder to a woman to produce abortion, but without 


any desired effect. On the contrary, the woman felt thirsty, giddy, and died three hours 
later —U.P. Chemical Examiner’s Annual Report, 1949 yy Brow 


3. Datura administered as a Love Philter—A Mahomedan boy, aged 16 years, was 
convicted of poisoning with datura five or six women, and sentenced to one year’s 
rigorous imprisonment. The poison was administered in peras (sweets) as a love philter 


which would turn a girl, 12 years old, with whom he became infatuated, and other 
_ women of the house in his favour—Leader, June 13, 1923. 


RE 


7. Klinishe Wochenschrift, Heidelberg, Oct. 15, 1949, Vol. 27, p. 672. 
8 Sind Chemical Analyser’s Annual Report, 1924 p24. > 
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4, Datura administered for Robbery.—(a) A Brahmin was sentenced to five years’ 
rigorous Imprisonment under section 328, LP.C., for administering datura in cooked 
puries and potatoes to not less than nine persons of a family residing at Nimsar. All of 


them were taken ill and were unconscious, but recovered in three days.—iInd. Daily 
Teleg., Aug. 10, 1923. 


(b) Four persons from Roorkee went to Hardwar to take a bath in the Ganges. 
One of them met a Sadhu who gave him some chapati and rice mixed with datura 
powder. Soon afterwards he became unconscious and the Sadhu took away his purse 
containing about 20 rupees. He was later arrested, and a phial containing datura powder 
was recovered from him.—U.P. Chem. Examiner’s Ann. Rep., 1946. 


_ (c) A man and his brother went one evening with two strangers to a temple near 
their village to excavate a treasure said to have been buried in the temple. The strangers 
gave each of the brothers a cup of “Panakum” (water sweetened with jaggery) and 
arrack mixed with some powder of datura seeds, and then began chanting “mantrams”. 
Both the brothers became unconscious after a short time, when the strangers left the 
temple with a gold ring and one hundred rupees belonging to the brothers on the 
pretext of immersing the deity in a neighbouring rivulet. One of the brothers died 
and the other recovered.—_Madras Chem. Examiner’s Ann. Rep., 1949. 


ATROPA BELLADONNA (DEADLY NIGHT-SHADE) , 


This plant belongs to N.O. Solanaceze, and grows wildly in England near 
villages or on ruins and abundantly in India in the Himalayan ranges at an 
altitude of 6,000 to 12,000 feet above the sea level. Atropa Lutescens is often 
used as a substitute for Belladonna plant. All parts of these plants, viz. 
the leaves, berries and root, are poisonous. They contain three alkaloids, 
atropine, hyoscyamine and belladonine, but the most important of them is 
atropine. 


Atropine, Cy;H».30;N, crystallizes in odourless and colourless, prismatic 
needles, and has a bitter taste. It is sparingly soluble in water (1 in 500), 
but freely in ether, alcohol and chloroform. Its aqueous solution has an 
alkaline reaction, and is readily decomposed by keeping. It can be chemi- 
cally split up by strong acids and alkalies into tropine and tropic acid, and 
may be reconstructed synthetically from these substances. The non-official 
dose of atropine is 1/240 to 1/60 grain. Atropine sulphate (Atropine 
sulphas) is an official preparation, the dose being 1/240 to 1/60 grain. It is 
odourless and occurs as colourless crystals or as a white powder, and is 
soluble in water and in alcohol. 


The following are the pharmacopeeial preparations of belladonna :— 


1. Belladonnee Foliwm.—Belladonna leaf. It must not yield less than 0.3 per cent 
of the alkaloids. 


2. Belladonna Preeparata (Pulvis Belladonnce).—Powdered belladonna leaf. Dose, 
% to 3 grains. 

3. Extractum Belladonnce Siccum.—It contains 1 per cent of the alkaloids. Dose, 
4 to 1 grain. 

4. Tinctura Belladonnee.—It contains 0.03 per cent of the alkaloids. Dose, 5 to 15 
minims. 

5. Belladonnee Radix.—Belladonna root. 


6. Belladonnce Radicis Pulvis—Powdered belladonna root. It is grey to light 
brown in colour. 


7. Extractum Belladonnece Liquidum.—tt contains 0.75 per cent of the alkaloids of 
the root. 


8. Linimentum Belladonnce—lIt contains 0.375 per cent of the alkaloids of bella- 
donna root. 


9. Suppositoria Belladonnce—Each contains 1/60 grain of the alkaloids. 


The following official preparations are derived from atropine sulphate :— 
1. Injectio Atropince Sulphatis—Strength, 1/100 grain of atropine sulphate in 15 
minims of sterilized water. Dose, 1/240 to 1/60 grain by subcutaneous injection, 


2. Injectio Morphince et Atropince.—Strength, 1/100 grain of atropine sulphate and 
about 1/6 grain of morphine sulphate in 15 minims of sterile water. Dose, 8 to 15 minims 
by subcutaneous injection. 
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3. Lamelloe Atropince.—Each disc contains 1/5,000 grain of atropine sulphate. 

4. Oculentum Atropince.—It contains 0.25 per cent of atropine sulphate. 

5. Oculentum Atrophinee cum Hydrargyri Oxido.—It contains 0.125 per cent of 
atropine sulphate and 1 per cent of yellow mercuric oxide. 


6. Tabelloe Atropince Sulphatis—Dose, 1/240 to 1/60 grain. If the quantity is not 
mentioned, each tablet must contain at least 1/100 grain of atropine sulphate. 


Symptoms.—These closely resemble those of poisoning by datura. 


Diagnosis.—In doubtful cases of belladonna alkaloid poisoning 10 to 30 
mgm. of methacholine chloride subcutaneously injected confirms the diag- 
nosis, if the characteristic flush, sweating, lacrimation, rhinorrhea, saliva- 
tion and enhanced peristalsis does not appear. This diagnostic application 
of the parasympathomimetic actions of methacholine has been suggested by 
Dameshek and Feinsilver.® 


Fatal Dose.—This is variable. A decoction of 80 grains of belladonna 
root used as an enema caused the death of an adult woman. Three berries 
proved fatal to a child, 9 months old, and 14 berries caused the death of an 
old man. On the other hand, recovery has occurred after eating 50 berries. 
A teaspoonful of belladonna liniment, a drachm of the tincture and the same 
quantity of the extract have respectively caused death. Recoveries have, 
however, followed the ingestion of larger doses of these pharmacopeeial pre- 
parations. I saw a case where a man recovered under the treatment of 
prostigmin after he had taken by mistake one and a half ounces of the 
tincture of belladonna. One and a half to two grains of atropine taken 

* internally may be considered a fatal dose, although half a grain of atropine 
has proved fatal, but recoveries have taken place after the administration 
of much larger doses, even as much as 7.5 grains of atropine sulphate.!° 
One-twentieth grain of atropine injected hypodermically has killed an adult. 
Three grains of an ointment containing 1.6 mg. of atropine applied to the 
eyes twice a day for two consecutive days killed a boy, aged 2 years and 
9 months, on the third day. An ointment containing three grains of atro- 
pine applied to the abraded skin has caused death." 


Fatal Period.—In rapidly fatal cases death occurs in 3 to 6 hours. Usually 
death occurs within 24 hours, although it may be delayed for days. 


Treatment.—The same as for datura poisoning. 


Post-mortem Appearances.—Berries, seeds or fragments of leaves may 
be found in the alimentary canal. The other appearances are similar to 
those found in poisoning by datura. 


Chemical Analysis.—Atropine may be extracted by the Stas-Otto process 
from organic mixtures, which are slightly acidified by tartaric acid or ren- 
dered alkaline by a small quantity of sodium carbonate. Atropine is very 
prone to undergo hydrolysis. The extraction should, therefore, be conducted 


at a low temperature to prevent this action. Chloroform is the best solvent 
for the final extraction of atropine. 


Tests—1. Vitalt’s Test—The extracted residue is treated with a few 
drops of fuming nitric acid, heated to boiling, and evaporated to dryness on 
a water bath. After cooling, the residue is moistened with a few drops of 
freshly prepared alcoholic potassium hydroxide solution, when a violet colour 
is produced which soon changes to red and finally disappears. The colour 
eee 

9. Quoted by Goodman and Gilm 


. an in The Pharmacological i 
Ed. I, p. 473; Jour. of Am, Med: Assoc, 1937, pp. BOLL oS OF therapeutics, 


10. Comroe, Jour. Amer. Med. Assoc., Aug. 5, 1933, p. 446. 
i. Morton, J., Pediatrics, 14, 1939, p. 755; W. E. Heath, Brit, Med. Jour., Sep. 9, 1950, 


p- 608. 
12. Glaister, Med. Juris. and Tozxic., Ed. IX, p. 651. 
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may be made to reappear by adding more alcoholic solution of potassium 


hydroxide. Hyoscyamine and hyoscine give this test, but homatropine does 
not. 


2. Gerrard’s Test—If one or two cubic centimetres of a 2 per cent 
solution of mercuric chloride in 50 per cent alcohol are added to a portion of 
the residue, a red colour develops immediately. Hyoscyamine produces a 


yellow colour, which becomes red on warming, while hyoscine (scopolamine) 
does not produce any changes in colour. 


3. <Auric chloride gives a citron yellow precipitate to a solution con- 
taining atropine. If the precipitate be recrystallized from boiling distilled 
water, and acidified with hydrochloric acid, it will show a minutely crystal- 


line appearance, and when dry will appear dull and pulverulent. It has a 
melting point of 137°-139°C. 


4, An aqueous solution of hydrobromic acid saturated with bromine 
produces a yellow amorphous precipitate which, after a short time, forms 
crystals of various forms, such as spindles, crosses and stars. 


5. Physiological Test.—A portion of the purified residue is dissolved in 
water containing a few drops of sulphuric acid, and one or two drops of this 


solution are instilled into the eye of a cat. In a few minutes the pupil begins 
to dilate. 


Medico-Legal Points.—Poisoning by belladonna occurs accidentally from 
an overdose of its pharmacopceial preparations or from swallowing “eye 
drops” in ‘mistake. Sometimes, children suffer from poisoning by eating 
accidentally the berries or seeds, though they are relatively less susceptible 
than adults. Cases of accidental poisoning have also occurred owing to 
idiosynerasy from the external application of belladonna liniment or plaster. 
Knight Rayson?* reports a case in which poisonous symptoms appeared on 
the application to the loins of 3 drachms of belladonna liniment. I have seen 
a case in which a solution of atropine dropped into the eyes to dilate the 
pupils for retinoscopic examination produced mild symptoms of poisoning. 
George Heller 1* records a case in which a boy, aged 6 years, suffered from 
taxic symptoms after two drops of a 1 per cent aqueous solution of atropine 
sulphate had been dropped into each nostril at 2 p.m. and again at 6 p.m. 
in place of a 3 per cent aqueous solution of ephedrine sulphate. An inhabi- 
tant 15 of Dohad in Gujarat instilled into his ears ear drops containing 
belladonna. The same night he was seized with severe headache, vomiting 
and diarrhoea, became unconscious and died. Atropine was detected in the 
viscera and in the residue of the ear drops. Peter McEwan ?* reports a case 
in which an eye lotion containing atropine was injected by mistake in a man 
who was about to have a lipoma removed. He developed symptoms of bella- 
donna poisoning, and his temperature rose to 106°F. 


Firth and Bentley 1" report three cases of belladonna poisoning resulting 
from eating the flesh of a rabbit which had been feeding on belladonna 
leaves. Winder and Manley #8 also record the case of a woman, aged 46 
years, who suffered from symptoms of belladonna poisoning after she had 
taken 4 ounce of the liquid extract of liver as well as 2 drachms of the extract 
as a remedy for pernicious angemia. On analysis the liver extract showed. 
the presence of atropine of the strength of 1/25 grain per fluid ounce. She 





13. Brit. Med. Jour., April 25, 1908, p. 987. 

14. Jour. Amer. Med. Assoc., March 9, 1929, p. 800. 

15. Bombay Chem. Analyser’s Annual Report, 1927, p. 4. 
16. Brit. Med. Jour., Nov. 15, 1947, p. 792. 

17. Lancet, Oct. 29, 1921, p. 901. 

18. Brit. Med. Jour., Feb. 29, 1936, p. 413. 
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was thus poisoned by 1/50 grain as also by 1/100 grain of the alkaloid, It 
appears that belladonna leaves and fruit had been eaten by the animals from 


whose livers the extract was manufactured. 


Suicidal cases have occurred from swallowing the liniment or extract, 
In his annual report for the year 1949, the Chemical Examiner, Bengal, 
mentions the case of a boy who committed suicide by taking atropine. 


Homicidal cases are rare. A case is recorded in which a woman, aged 
50 years, was first drugged with atropine and then murdered by her throat 
being cut with a sharp cutting instrument. Atropine with cocaine was 
supposed to have been given by Clark of Agra to Fulham to simulate the 
symptoms of heat apoplexy. 

Atropine is eliminated from the system chiefly by the kidneys. Con- 
sequently it can be detected in an unchanged condition in the urine. 

Homatropine hydrobromide (Homatropine hydrobromidum).—This is a_ salt _of 
homatropine, an artificial or synthetic alkaloid, prepared by the condensation of tro ine 
with mandelic acid in the presence of hydrochloric acid. It is a colourless, crystalline 
powder, soluble in 6 parts of water and in 18 parts of alcohol (90%). It is a constituent 
of Lamellcee homatropine, each disc containing 1/100 grain of homatropine hydrobromide. 
It is largely used in ophthalmic practice, as its effects subside more quickly than those 
of atropine. A case occurred in the King George’s Hospital, Lucknow, where 20 to 25 


drops of a 1 per cent solution of homatropine hydrobromide instilled into the eyes for a 
period of 3 hours caused some poisonous symptoms. 


HYOSCYAMUS NIGER (HENBANE, KHORASANI AJWAYAN) 


This plant belongs to N.O. Solanacez, and grows wild throughout the 
Himalayan range. All parts of the plant are poisonous, but the seeds are 
more poisonous. The seeds, leaves, and green flowering tops yield three 
active principles, hyoscyamine, hyoscine and atropine. 

Hyoscyamine occurs both as a crystalline and as an amorphous alka- 
loidal substance. It is slightly soluble in water but freely in alcohol (90 
per cent), chloroform and ether. It is isomeric with atropine, into which 
it can be readily converted. It may be split up into hyoscine and hyoscinic 
acid. Hyoscine is a syrupy alkaloid synonymous with scopolamine. It is 
slightly soluble in water, but readily dissolves in alcohol (90 per cent), ether, 
chloroform and dilute acids. It is considered five times more powerful 
therapeutically than hyoscyamine. Its official preparation, Hyoscinee hydro-~ 
bromidum (Hyoscine or scopolamine hydrobromide), occurs in colourless, 
transparent, rhombic crystals, having a slightly bitter taste. It is soluble in 
water and in alcohol (90 per cent). The dose is 1/200 to 1/100 grain. It is 
contained in Oculentum hyoscine (strength, 0.125 per cent), and Injectio 
hyoscinze hydrobromidi, dose, 1/200 to 1/100 grain. 


_ Pharmacopeeial Preparations—The following are the official prepara- 
tions of powdered hyoscyamus (Hyoscyami Pulvis). 


1, Extractum hyoscyami liquidum—lt contains 0.05 per cent of the alkaloids. Dose, 
3 to 6 minims. 


2. Extractum hyoscyami siccum—lIt contains 0.3 per cent of the alkaloids. Dose, 
4 to 1 grain. 


3. Pilula coloeynthidis et hyoscyami.—It contains 12,5 
hyoscyamus. Dose, 4 to 8 grains. per cent of dry extract of 


4. Tinetura hyoscyami—It contains 0.005 : . 
Dose, 30 to 60 minims. per cent of the alkaloid, hyoscyamine. 


Symptoms.—These are the same as in datura poisoning, but delirium is 
not so marked, while there is greater tendency to sleep, insensibility and 


19. Bengal Chem. Exam. Annual Rep., 1922, p. 6, 
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general paralysis of the nervous system. In addition to these, nausea, vomit- 


ing, purging, spasmodic contractions of the muscles and hallucinations may 
be present. 


—_ Fatal Dose.—Two grains of hyoscyamine is probably a fatal dose. Owing to an 
individual idiosyncrasy medicinal doses have produced toxic symptoms. One-fourth to 
half-a-grain of hyoscine hydrobromide may be regarded as a fatal dose.?9 

Fatal Period —Usually twenty-four hours. 

Treatment.—Similar to that for poisoning by datura. 


Post-mortem Appearances.—Similar to those in poisoning by datura. Henbane or 
hyoscyamus seeds may be found in the stomach. 


Detection.—The seeds are kidney-shaped, about 4” in diameter, covered with small 
projections and are of a brown or grey colour. 


Tests.—1. Hyoscyamine and hyoscine are mydriatic alkaloids; hence a solution of 
either of them, if put into the eye of a cat, causes dilatation of the pupil. 

2. Hyoscyamine forms with auric chloride solution a gold double salt, which melts 
at 165° and 200°C. 

Hyoscine treated with auric chloride solution yields a yellow precipitate, which, 
recrystallized from water, forms bright yellow, glistening needles, having a melting point 
of 198° to 200°C. 

3. An alcoholic solution of bromine in hydrobromic acid forms needle-shaped 
crystals with a solution of hyoscyamine, but round spheres with a solution of hyoscine. 


Medico-Legal Points—An accidental fatal case has occurred in 24 hours from the 
root used as a vegetable in mistake for parsnip. The seeds have been mistaken for 
celery seeds and have produced poisonous symptoms. 

The dried leaves and flowers are smoked like ganja by depraved persons and Fakirs 
in Sind. The juice of the fresh leaves, and the dried leaves are used in the treatment 
of irritable affections of the lungs, bowels and genito-urinary organs. The juice and 
oil are also used for external applications. In 1910, hyoscine hydrobromide was used 
by Crippen, an American homceopathic doctor, for killing his wife. Two-fifths of a grain 
of the salt were estimated to be present in the organs submitted to Willcox for analysis. 
This amounted to more than half-a-grain in the whole body.?1 


Hyoscine (Scopolamine) is used in combination with morphine in producing the 
so-called “twilight sleep”. It has caused toxic effects, followed by a few deaths. One- 
eighth grain of morphine and 1/100 grain of scopolamine hydrobromide injected hypo- 
dermically has caused death. 

Hyoscine has been recently tried under the name of “truth serum” on persons 
suspected of having committed serious crimes for extorting confessions. Hyoscine is 
injected hypodermically in repeated doses until the stage of mild delirium is induced. 
When the proper point is reached, the questioning begins, and the patient forgets any 
alibi which he may have built up to cover his crime. Under such a condition he is 
apt to tell the truth and gives details implicating other associates, if any. 

The following plants belonging to N.O. Solanaceze have produced poisonous symptoms 
which are due to solanine, an active principle, contained in them. It is readily hydro- 
lized by mineral acids into solanidine. It acts as a gastro-intestinal irritant and 
narcotic :—~ 

1. Solanum Dulcamara (Woody nightshade).—The berries are known as Inab- 
es-salib. Two cases 23 of cattle poisoning by these berries are reported. In one case 
one foal died, and in the other several cows died. 

2. Solanum Indicum (Barhanta, Dolimoola). 

3. Solanum Jacquinii (Katai, Bhooiringni). 

4. Solanum Nigrum (Kakmachi, Makoi). 

5. Solanum Tuberosum (Alu). 

Symptoms.—Nausea; vomiting; diarrheea; colic; tenesmus; giddiness; widely 
dilated pupils; cramps in the legs; muscular spasms; drowsiness; delirium; coma. 
Death occurs from respiratory paralysis. 

Fatal Dose and Fatal Period.—Uncertain. Two berries of solanum dulcamara 4 have 
caused the death of a child, four years old, in thirty-two hours. A girl,25 aged 9 years, 
died in about five days after she had eaten three berries of solanum dulcamara. 


‘ 





20. Willcox, Brit. Med. Jour., Oct. 29, 1910, p. 1375. 

21. Brit. Med. Jour., Oct. 29, 1910, p. 1375. 

22. Ely, New York Med. Jour., 1906, LXXXIV, p. 799. 

23. H. Lowe, Analyst, 1929, p. 153; Jour. of State Med., June 1929, p. 368. 
24. Lancet, June 28, 1855. 

25. Lancet, Sep. 11, 1948, p. 438. 


684 MEDICAL JURISPRUDENCE 


Treatment—Wash out the stomach. Give morphine hypodermically. Keep up the 
body warmth and use stimulants. 


Post-mortem Appearances.—The mucous membrane of the stomach and small intes- 
tine is congested, and may sometimes be inflamed. 


Chemical Analysis.—Solanine is extracted from the viscera by the Stas-Otto method, 
but as it is practically insoluble in ether and chloroform, warm amyl alcohol is used for 
the final extraction from ammoniacal solution. The following are the most useful 
tests 26 ;— 


1. A concentrated solution of the alkaloid in amyl alcohol sets to a jelly-like 
consistence. 

2. Phosphomolybdie acid gives a cream-coloured precipitate. 

3. Nitric acid gives a purple colour on warming. 

4, Ethyl sulphuric acid gives a red colour. 


5. Concentrated sulphuric acid with bromine water gives a red colour forming 
in streaks. 


CANNABIS SATIVA OR INDICA (INDIAN HEMP) ° 


This plant belongs to N.O. Urticaceze, and grows all over India, but its 
cultivation is restricted to certain districts only owing to the monopoly of 
State Governments. It yields an amorphous resin, cannabinone, which 
consists chiefly of cannabinol, a colourless, oily liquid. When treated with 
p-nitrobenzoyl chloride in pyridine solution, cannabinol forms two com- 
pounds, crystalline cannabinol-p-nitrobenzoate, and non-crystalline canna- 
binol-p-nitrobenzoate. The crystalline compound is highly poisonous, and 
causes convulsions and death soon after injecting into a rabbit a dose of 
more than 2 mg. per kilogramme of body weight of 0.5 per cent acetone 
solution. The non-crystalline compound yields on hydrolysis an oily liquid, 
which causes sleep and later death without convulsions, if a dose of 5 mg. 
or more per kilogramme of body weight is injected into a rabbit, 


The forms in which cannabis sativa is used in India are— 


1. Bhang, Siddhi or Sabji.—This consists of the dried leaves and fruit- 
ing shoots. It is used as an infusion 
in the form of a beverage, which 
produces intoxication of a sensuous 
character. It is prepared by rub- 
bing on a stone slab sugar, black 
pepper and dried leaves, and is 
taken in the form of a bolus or pill, 
or is mixed with water and strained 
through a muslin cloth before it is 
drunk. This is the favourite bever- 
age, especially of the Hindus, in the 
northern parts of India. 

The intoxication produced by it 
is of the most cheerful kind causing 
the individual to sing and dance, to 
eat food with great relish and to 
seek sexual enjoyment. The in- 
toxication lasts about three hours 
when sleep supervenes. - 


2. Majun—This is a sort of confection 
treating it with sugar, flour, milk and butter. 
a sweet taste. It is sold in the bazaar in sma 
to three drachms are enough to intoxicate a 





Fig, 186.—Cannabis Sativa. 


prepared from bhang after 
It has an agreeable odour and 
Il lozenge-shaped pieces. One 
person, who feels great appetite 


26. H. Lowe, Analyst, 1929, p. 153: Jour. of State Med., June 1929, p. 368. 
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and a sexual desire. He also feels quite happy and contented as though he 
belongs to some Raja’s family, and has got all what he wants. 
datura is mixed with majun. 


3. Ganja.—This has a rusty green colour and a characteristic odour 
and consists of the flowering or fruiting tops of the female plant coated with 
resin and grown on the plains. It is mixed with a little tobacco, and 1s 
usually smoked in a pipe (chilam). The person using the smoke feels heavy 
and lazy, and indulges in pleasant reveries, though he is able to discharge 
his ordinary duties. It is largely indulged in by Sadhus and Fakirs. 


The leaves and flowering tops of the American hemp plant (Cannabis 
Americana or Marihuana) are rolled into cigarettes called “reefers” and 
smoked. 


Sometimes 


The flowering tops (Ganja) are the constituents of the official prepara- 
tions of Extractum Cannabis (dose, $ to 1 grain), Tinctura Cannabis (dose, 
4 to 14 minims), and Cannabine Tannas (dose, 4 to 8 grains). 


4. Charas.—This is of a dark green or brown colour and is commonly 
known as hashish. It is the resin exuding from the leaves and stems of the 
plants, which grow on mountainous regions from six to eight thousand feet 
above the sea-level. It is smoked with tobacco in a pipe or a hukka, and is 
the most potent of all the forms. 


Symptoms.—Persons not accustomed to its use or from an overdose 
suffer from toxic symptoms. They appear soon after smoking ganja or charas 
and within half an hour after swallowing bhang, and are characterized by 
two stages: stage of intoxication and stage of narcosis. 


The first stage is characterized by excitement with visual hallucinations, 
euphoria, laughter, talkativeness, marked increase in appetite and purpose- 
less muscular movements. The patient loses all perception of time and 
space, gets dreadful hallucinations, becomes wildly delirious, and sometimes 
has a homicidal tendency. He feels giddy, atoxic, complains of tingling and 
numbness of the skin, becomes drowsy, suffers from muscular weakness and 
then passes into the second stage of narcosis with dilated pupils. In severe 
poisoning there may be general anzesthesia. Recovery usually follows deep 
sleep. Death, although extremely rare, may occur from respiratory failure. 


Chronic Poisoning.—This occurs from the excessive consumption of can- 
nabis sativa in one or more of its forms for a prolonged period. The symp- 
toms are loss of appetite, general weakness, emaciation, trembling, loss of 
sexual power, slothfulness, moral and mental deterioration and insanity 
(mania, melancholia or dementia). 


In insanity caused by cannabis sativa the patient may suffer from 
hallucinations and delusions of a persecuting nature and sexual infidelity, 
which lead to crimes of violence. The patient is sometimes overpowered by 


an irresistible impulse to destroy wilfully life and property of which he has 
no recollection afterwards. 


Fatal Dose.—Unknown. Eight ounces of Neurosine equivalent to 48 
grains of cannabis sativa taken in two days-and-a-half produced alarming 
symptoms in a woman.27 About one-and-a-half grains of the extract may 
produce poisonous symptoms. 


Fatal Period.—Death is very rare, but it has ensued in twelve hours, and 
may be delayed for several days. 


Treatment.—Evacuation of the stomach, cold affusions to the head, stry- 
chnine hypodermically and artificial respiration. 


Post-mortem Appearances.—Not characteristic. 





27. G. Creswell Burns, Jour. Amer. Med. Assoc., April 11, 1931, p. 1225, 
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Chemical Analysis.—The resin is contained in the acid ether extract of 
the suspected organic material obtained by the Stas-Otto process, and is 
recognized by the following tests :— 


1. Beam’s Alkaline Test.—The extract is treated with a small quantity 
of animal charcoal to remove the colouring matter, especially the chlorophyll 
of the crude drug, and is filtered before evaporating to dryness in a small 
porcelain capsule. A few drops of a 5 to 10 per cent alcoholic solution of 
potash are added, when a violet colour gradually develops, which may be 
hastened by warming. 


This test may also be performed by dissolving the residue in a few drops 
of petroleum ether and soaking a piece of filter paper in this solution. The 
paper is then evaporated spontaneously and moistened with a drop of the 
alcoholic potash, when a violet colour appears at once. 


9 Beam’s Acid Test.—A few drops of absolute alcohol saturated with 
dry hydrochloric acid gas are added to the residue dissolved in a few drops 
of petroleum ether, when a red colour is produced. 


The preparations of cannabis indica, such as the tincture and extract, 
often fail to respond to this test. 


3. Bouquet’s Test—If a few drops of a freshly prepared mixture of 
concentrated sulphuric acid (2 vols.) and absolute alcohol (3 vols.) are added 
to the extracted residue dissolved in a few drops of acetone after it is de- 
colourized by animal charcoal, if mecessary, a dark colour appears, which 
becomes cherry red in about an hour. The addition of a few drops of water 
renders the solution colourless but opalescent. 


4. Aldehyde Test—A few drops of the reagent made by dissolving 1 g. 
of para-dimethylamino-benzaldehyde in 100 cc. of alcohol and adding 20 drops 
of concentrated sulphuric acid are added to the residue in a porcelain basin. 
The mixture is then evaporated to dryness, when a bright violet colour 
appears. 


Bhang and other forms of cannabis sativa used by addicts may be identi- 
fied under the microscope by the presence of retort-shaped, short, unicellular, 
cystolithic hairs and long, thin tapering hairs, having no cystoliths. The 
following method is recommended for carrying out the microscopic exami- 
nation :— ! 


The suspected particles are placed on a slide, and a drop of dilute 
caustic soda solution is added. They are then covered with a cover-slip and 
examined first under the 1/3” and then under the 1/6” objective, when the 
morphological features of the hairs will be 
observed distinctly. The ganja hairs appear 
smooth, and the hairs found in charas are 
warty. 


For the microscopic examination of majun, 
sugar, butter and other substances should first 
be removed by washing successively with 
petroleum ether, alcohol and hot water. The 
residue is then treated with dilute alkali and 
examined. 


In the case of ganja or charas mixed with 
tobacco or any other dry substance the sus- 
pected particles should be freed from foreign 
matter, rubbed with a little water in a mortar Fig.187—Cannabis sativa Hairs: 
and mixed with some chloral hydrate solution. ™ Ganja Hairs. b. Charas Hairs. 
The mixture is transferred to a test tube and (From Ghosh and Bagchi’s 


boiled for a few seconds, when the finer parti- Ore nate, Ghee ical 
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cles will float on the surface. A drop of the liquid containing the floating 
material is placed on a slide and covered with a cover-slip. It is then 
examined under the microscope. 


Medico-Legal Points.—Poisoning by bhang is mostly accidental, Majun 
and charas have been occasionally used by road poisoners to stupefy persons 
to facilitate robbery. Charas and ganja are sometimes used to dope ciga- 
rettes. A case’ is recorded in which one Sankothi Thakur was sentenced 
to four years’ rigorous imprisonment on the charge of administering charas 
to a fellow-passenger and stealing his purse in a railway train. The accused 
and the complainant entrained at Howrah for their homes in Ballia and 
Muzaffarpur. At the complainant’s request for a biri the accused mixed 
charas with a half-burnt cigarette. He first smoked it and next the com- 
plainant. The latter felt intoxicated and uneasy, and slept in the train by 
the side of the accused. Awaking at Mokameh, he found his money missing 
and demanded it from the accused. At Patna City railway station, the 
accused was arrested, and on a search by the police, the amount alleged to 
have been stolen was found on his person. 


In his annual report for the year 1934, the Chemical Examiner of Mad- 
ras describes a case in which cannabis sativa was administered for homicidal 
purpose. A father killed his son by administering a powder containing 
cannabis sativa leaves, as there was enmity between them. 


Sometimes, people take cannabis sativa to steady their nerves before 
committing a crime. Rarely, people, after the continued use of cannabis 
sativa, run amok, i.e. they first kill a person or persons against whom they 
have entertained fancied or real enmity and then go on killing everybody 
that comes in their way until the homicidal tendency lasts. They then com- 
mit suicide dr quietly submit themselves to the police. It must be remem- 
bered that people sometimes run amok, even though they are not addicted 
to the use of cannabis sativa. The following is a typical example” of run- 
ning amok at Allahabad, where four innocent persons were murdered and 
several wounded in the course of about 15 minutes :— 


On the evening of January 29, 1931, a Punjabi Muslim was selling tumblers made 
of sulphur, when a constable of the C.LD. sitting on a shop suspected him to be a person 
wanted in connection with a counterfeit coining case. The constable thereuvon caught 
hold of his hand and asked him to go with him, when he dropped the tumblers and 
whipped out a knife. Seeing the knife the constable released the accused and on the 
latter running away, the constable shouted ‘chor chor’. As the accused took a turn 
into the passage between the cloth and vegetable markets, a coolie caught him when 
the accused struck him with the knife and the coolie left him shouting ‘chor chor’. The 
coolie, however, escaped with a few cuts on his hands. The accused resumed the flight, 
and near the end of the same passage he stabbed a young Hindu lad who was standing 
on the way, perhaps making some purchases, and while taking the Garhi-ki-sarai road 
he stabbed another Hindu youth, who was going with his cycle. During his flight on 
this road he wounded some people and stabbed two more men who were Mahomedans. 
Proceeding further the accused was encountered by a Hindu male who managed to 
throw him on the ground. The accused, however, succeeded in getting up again and 
as he resumed the flight several people attacked him with lathis. At this stage the 
C.LD. constable who was pursuing him arrived and caught hold of the accused’s hands, 
when the accused bit the constable’s nose. Eventually with the help of the public the 
man, was secured. 


A case 80 also occurred in Bombay, where a Bhayya, who was addicted to the smok- 
ing of charas, used to squat on Hornby Road, plying his trade as a palmist. On the 
night of December 18, 1938, he had a quarrel with his client, and then suddenly started 
running along the road with a spring knife in his hand and stabbing persons that came 
in his way till he was grappled, disarmed and arrested by two police constables, who 
happened to be passing aiong Bori Bunder tram junction. During his mad career he 
stabbed ten persons, one after the other, four of whom died subsequently, 





28. Leader, June 21, 1933. 
29. Leader, Feb. 1, 1931. 
30. Times of India, Dec. 19, 1938, p. 9. 
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The resinous constituents of cannabis sativa are excreted by the kidneys, 
and it is, therefore, necessary to preserve urine for chemical analysis in a 
suspected case of poisoning by this drug. 


Mescal Buttons (Peyote).—These are the flowering tops of a cactus plant, 
Anhalonium Lewinii, growing in the deserts of Central America. They 
yield four alkaloids, of which mescaline is the most important. _A decoction 
is made of mescal buttons and is used by addicts as an intoxicating drink 
like cannabis sativa. The symptoms are dilated pupils and prolonged visual 
hallucinations of various designs and colours, accompanied by confusion of 
thought and disorientation, particularly as to time. Three grains (0.2 
gramme) of mescaline sulphate produces intoxication in about 25 minutes.*1 
The after-effects are insomnia, vertigo and headache. Large doses produce 
poisonous symptoms, the chief being nausea, vomiting, diarrhoea with bloody 
stools, shallow breathing and death from respiratory failure. 


Treatment.—Empty the stomach and treat the symptoms as they arise. 
COCAINE (METHYL-BENZOYL-ECGONINE), C,;H.,0,N -9 


Cocaine is an alkaloid derived from the leaves of Erythroxylum Coca 
and its varieties (N.O. Linaceze), growing in South America, but now culti- 
vated in the tea districts of India, Ceylon and Java. 


Cocaine is a colourless, odourless, crystalline substance and has a bitter 
taste, causing numbness of the tongue and mucous membrane of the mouth. 
It is soluble with great difficulty in water, but dissolves readily in alcohol, 
ether, chloroform and benzene, the solution being alkaline. It is a pharma- 
copeeial preparation, known as Cocaina, the non-official dose being 4 to 4 


grain. The B.P.C. ointment, unguentum cocaine, contains 4 per cent of 
cocaine. 


In the form of cocaine hydrochloride it is largely used as a local 
anaesthetic in ophthalmic practice, and in dental and minor operative surgery. 
Cocaine hydrochloride exists in colourless, acicular crystals. It is soluble 
in water, chloroform and glycerin. Its solution is neutral and decomposes 


in a short time, but keeps better if mixed with half a per cent solution of 
boric acid. The official dose is 4 to + grain. 


Cocaine hydrochloride is contained in the official preparations of Oculen- 
tum cocaince (0.25 per cent), Lamelle cocaine (1/50 grain in each disc), 


Trochiscus krameric et cocaine (each containing 1/20 grain), and Supposi- 
toria cocaince (each containing } grain). 


Acute Poisoning.—This is marked by excitement with delirium of a 
noisy character, followed by depression, as cocaine, when absorbed into the 
blood, first stimulates and then paralyses the nerve centres of the brain and 
spinal cord. 


Symptoms.—In the beginning there is excitement, restlessness, talkative- 
ness and the reflexes are increased. Temperature may suddenly rise with a 
rigor. Dryness of the mouth and throat ; dysphagia : feeling of tingling and 


numbness in the tongue, hands and feet ; nausea but rarely vomiting ; cramps 
in the stomach ; headache; giddiness; faintness; marked cyanosis; dilated 
pupils ; quick, irregular and imperceptible pulse ; shallow, gasping and con- 
vulsive respirations; profuse perspiration chiefly on the forehead ; 
convulsions; paralysis. Death occurs from respiratory paralysis or from 
heart failure. Delirium and hallucinations may occur. 

A. ease occurred in the King Geor 


| occur n the ge’s Hospital Lucknow, where a youn student 
of 20 years’ suffered from symptoms of acute poisoning within an hour after his nose 


31. Macdonald Critchley, Brit. Med. J our., Vol. I, Oct. 25, 1930, p. 690. 


COCAINE 689 


had been plugged for ten minutes with a pledget of cotton wool soaked in a 4 per cent 
solution or cocaine hydrochloride and sprayed twice with the same solution for sub- 
mucous cauterization of the inferior turbinate. In all about a drachm of the solution 
had been used. The patient became excited and restless, and began to shout and talk 
at random. He was delirious. His mouth and throat were very dry, and his face became 
flushed. He complained of intense thirst. The temperature was 101°F. The pupils were 
dilated. The respirations were hurried and the pulse was feeble and rapid. An attempt 
was made to produce vomiting, but of no avail. He was then given a tablet of luminal 
and became quiet within an hour (4 hours after the onset of the symptoms). The mouth 
became moist 5 hours later. He recovered completely the next morning. 

Fatal Dose.—The usual fatal dose of cocaine may be considered to be 10 
to 15 grains administered by the mouth, but a much smaller quantity may 
cause death if injected hypodermically or applied to the abraded skin or 
mucous membrane. Two-thirds of a grain injected hypodermically has 
caused the death of an old woman, and 7 ml. of ten per cent cocaine solution 
injected into the urethra of a male patient, aged 60 years, proved fatal.2? It 


should, however, be remembered that much larger doses can be tolerated 
by habit. 


Fatal Period.—Death usually takes place in from a few minutes to a few 
hours. A young woman in Bareilly died in 3 to 4 hours as a result of having 
taken cocaine in excess.°* A Parsi lad,?* 16 years old, died in 3 hours and 


50 minutes after the use of cocaine as a local anesthetic for the removal of 
the tonsils. The operation was successful. 


Treatment.—Use emetics or wash out the stomach with warm water 
containing finely powdered charcoal, potassium permanganate or tannic acid 
if cocaine has been taken by the mouth. Wash out the mucous membrane, 
if it has been applied to the nose or to the throat. Try to ligate off the part 
as far as possible, if it has been injected hypodermically. Keep the patient 
in a recumbent posture. Administer stimulants, such as ammonia, digitalis, 
caffeine, strychnine, and nikethamide (coramine). Administer chloroform to 


combat convulsions but do not give morphine, which may endanger life, as 
it hastens respiratory failure. 


Amyl nitrite is considered an antidote and should, therefore, be given 
by inhalation. Carry on artificial respiration, if necessary. 


Mayer *® advises the use of calcium chloride to inhibit the toxic action 
of cocaine. M. Reese Guttman ** has found that phenobarbital (luminal) is 
the best remedial agent in the treatment of cocaine poisoning, and suggests 
the prophylactic use of three grains by the mouth 30 minutes before 
anzesthesia. It can also be given hypodermically. Tatum and his co- 
workers 87 recommend the use of 100 mg. of soluble barbital dissolved in 5 ce. 
of a standard solution of paraldehyde per kilogramme of body weight. 
Slow intravenous administration of a short acting barbiturate, e.g. pento- 


barbital sodium 0.3 to 0.5 gram ; or amobarbital sodium 0.4 to 0.8 gram is also 
useful. 


Post-mortem Appearances.—Marked hyperemia of the brain, spinal 
cord and other internal organs. 


A. woman, about 30 years old, was found alive at about 11 pm. on the 16th June 
1914, and was found dead on the following morning at 11-30 am., when .her paramour 
came to visit her. Post-mortem examination showed that the mucous membrane of the 
stomach was slightly congested. The stomach contained a quantity of semi-digested 
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33. U.P. Chemical Examiner’s Annual Report, 1925, p. 4. 
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i i smell. The pupils were slightly dilated and the interna] 
oe a coneesed. Conaine in marked quantity was detected in the viscera.3s 
Synthetic substitutes such as alypin, apothesin, beta-eucaine, butyn, 
novocaine, orthocaine, pantocaine, percaine, stovaine, tutocaine, etc. are 
frequently used in surgical practice as local or spinal anzesthetics, and have 
produced poisonous symptoms followed sometimes by fatal results. Recently 
two accidental cases °° of poisoning by percaine occurred in Bombay. In one 
case a Mahomedan boy, aged 8 years, who was given about 5 grains of 
percaine in mistake for calcium lactate as a pre-operative treatment before 
removal of tonsils, developed convulsions within two minutes. These were 
followed by dilated pupils and cyanosis, and death occurred within a few 
hours. In the other case of a Mahomedan boy, aged 12 years, was inadver- 
tently given a similar dose of percaine, but he recovered under treatment. 


Novocaine is largely added to cocaine as an adulterant or is used as a 
substitute for the same. Addicts have to consume a large quantity of novo- 
caine and suffer from its poisonous effects, as it does not produce the same 
effects as their usual dose of cocaine. A case occurred in Patna, where a 
Hindu male, aged about 30, who happened to be a cocaine eater, took a large 
quantity of novocaine which was sold to him as cocaine, became unconscious 
in half an hour and died in about four hours.‘ 


Besides novocaine, boric acid, carbonate and bicarbonate of soda, lime, 
chalk, aspirin, antifebrin, antipyrin, and starch are also used as adulterants 
of cocaine. 


Chronic Poisoning (Cocainism)—This occurs among those who have 
been accustomed to its use either by internal administration or by subcuta- 
neous injection. 


Symptoms.—Pale face ; sunken eyes ; insomnia; digestive derangements ; 
dilated pupils; wasting; emaciation; tremors; rapid pulse; impotence ; 
defective memory; physical and moral degeneration; derangement of the 
special senses ; visual and other hallucinations; melancholia and mania with 
delusions of persecution. 


The characteristic symptom, known as Magnan’s_symptom, and com- 
plained of by the patient, is a feeling as if eraitis of sand were lying under 
the skin, or some small insects (cocaine bugs) were creeping on the skin, 
giving rise to itching sensation. The tongue and teeth of the habitual cocaine 
eater in India are jet black, probably due to the chemical change brought 
about by lime and saliva acting upon cocaine! 


H. Hartmann *” reports that homosexuality is often seen among cocaine 
addicts, and cites several cases of men and women who got into this habit 


aiter they took to cocaine and the perversion disappeared after the drug was 
stopped. 


Treatment.—This consists in the gradual withdrawal of the drug from 
cocaine addicts and in the treatment of gastric derangements, ete. with 
appropriate remedies. 


Detection—1. Physiological Test—Cocaine produces numbness and 


local anzesthesia at the point of application. The condition lasts for about 
half-an-hour. 
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2. Giesel’s Test—A solution of potassium permanganate gives a fine, 
bright, violet precipitate, which shows rhombic erystals arranged in rosettes 
when seen under the microscope. 





Fig. 189.—Microphotograph of Cocaine 


Fig. 188—Microphotograph of Cocaine crystals & 200. (R.B. Dr. K. N. Bagchi.) 
crystals & 200. (R.B. Dr. K. N. Bagchi.) (Obtained by Bagchi’s modified 
(Obtained by Hankin’s test.) method of Hankin’s test.) 


3. Hankin’s Test—Cocaine is dissolved in a saturated or semi-saturated 
solution of alum. A drop of potassium permanganate solution is spread out, 
and dried on a glass slide. A drop of the alum solution is placed in the 
permanganate film and covered with a cover-slip. The characteristic cry- 
stals of permanganate of cocaine form almost immediately. Under the 


microscope these crystals are seen to be rectangular in shape and pale pink 
in colour. 


This test is of such delicacy that it can be used to reveal the presence of 
cocaine on a small piece of paper in which this substance has been wrapped. 
similar but easily distinguishable crystals are also formed by Alypin, Tropa- 
cocaine, and Scopolamine. No crystals are formed by Beta-eucaine, 
Stovaine, Novocaine, Holocaine, and Nirvanine.*® Antipyrin which is often 
mixed with cocaine interferes with the test and should be removed. The 
powder should, therefore, be dissolved in water and ammonia added to it, 
when cocaine would be precipitated. This should then be filtered and the 
residue should be tested. 


Dr. Bagchi, Chemical Examiner to the Government of Bengal, has 
adopted the following modification in the method of this test :— 


If a trace of cocaine or cocaine hydrochloride is dissolved in a few drops 
of a saturated solution of alum and a small drop of this solution is added to 
a drop of a saturated solution of potassium permanganate on a microscopic 
slide and the two are mixed together by gently rubbing on the slide for about 
a minute or two and then covered with a cover-slip and examined under the 
microscope, small characteristic crystals of cocaine permanganate are seen. 





43. U.P. Chem. Exam. Annual Rep., 1911; Analyst, Jan. 1911, Vol. XXXVI, p. 2. 
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If the slide is left aside for about fifteen minutes much larger crystals are 
formed and are easily seen under the microscope. 


If the drops of cocaine and potassium permanganate solutions are mixed 
gently and without rubbing and the slide is left uncovered and allowed to 
evaporate almost to dryness, the same crystals but of a very large size are 
formed. 
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Fig. 190.—Microphotograph of Cocaine crystals x 150. 


(K.B. Dr. N. J. Vazifdar.) (Obtained by gold 
chloride test with cocaine solution, 1 in 500.) 


If the solution of cocaine is very weak, rubbing on the slide helps to 
form the crystals within a minute, otherwise longer time is required, 


This modification of Hankin’s method is useful in obtaining the crystals 


quickly in a dilute solution of cocaine and in developing larger crystals in 
stronger solutions in a shorter time. 


4. Gold Chloride Test—A 5 per cent solution of gold chloride in 
distilled water gives a precipitate with a solution containing cocaine. The 
precipitate is at first amorphous, but rapidly becomes crystalline. Viewed 
under the microscope, the crystals are found to be delicate rosettes, or long 
rods resembling fern-fronds, generally with a stellate arrangement. This is 


a delicate test and a few crystals are formed even with a solution of 1 in 


_ Gold chloride solution also gives a crystalline precipitate with novo- 
caine, but the novocaine gold chloride compound is soluble in dilute hydro- 


chloric acid, while the cocaine gold chloride compound is insoluble in the 
same acid. 


Bagchi and his collaborators 44 have made use of this fact in devising a 


method of carrying out the determination of a small quantity of cocaine in a 
sample adulterated with novocaine. 





44, Indian Med. Gaz., Jan. 1939, p. 29. 
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The presence of chalk, antifebrin, aspirin, starch, etc. along with novo- 
caine does not interfere with the determination. They are easily removed 
from the solution by a preliminary filtration, but the presence of alkaline 
carbonates and lime necessitates the use of stronger (20 per cent) hydro- 
chloric acid. In other cases 10 per cent acid is quite good. 
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Fig. 191.—Microphotograph of Cocaine crystals x 150. 


(K.B. Dr. N. J. Vazifdar.) (Obtained by gold 
chloride test with cocaine solution, 1 in 1,000.) 


5 Chromic Acid Test—A 5 per cent solution of chromic acid or a 7.9 
per cent solution of potassium bichromate, added drop by drop to a solution 
of cocaine hydrochloride, produces a yellow precipitate which disappears 
immediately on shaking. If 1 ce. of concentrated hydrochloric acid is then 
added to the clear solution, a more or less crystalline, orange precipitate is 
formed. 


Medico-Legal Points.——Accidental cases of poisoning by cocaine have 
occurred from internal use, from hypodermic injections, and from urethral, 
vesical and rectal injections. 


A few cases of suicide have been recorded. Like opium, cocaine is 
believed to be an aphrodisiac and to increase the duration of the sexual act 
by paralysing the sensory nerves of the glans penis. Hence young men 
indulge in its use. It may be used for this purpose by local application, but 
it is ordinarily taken in prepared pan. The habit once established is difficult 
to be given up. About a grain of cocaine hydrochloride is first taken, but 
the craving for the drug soon increases and the daily ration is increased to 
30 grains or even more. K. C. Bose 45 reports a case in which a man, aged 
52 years, was taking daily a few grains less than two drachms and another 
case of a Mahomedan boy, 12 years old, who was in the habit of taking 12 
grains every day. This pernicious habit has become so common that Gov- 


45. Ind, Med. Gaz. March 1902, pp. 86-87. 
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forbids the possession of cocaine without a licence. When, owing 
fo the First Great War, supplies of smuggled cocaine became difficult to 
procure, anzesthesin (ethylester of para-amino-benzoic acid) , a synthetic 
preparation of cocaine, was used instead. A solution of it was applied to 
the glans penis before intercourse. It is possible that a 5 per cent solution 
of this drug, thus used, might be found of benefit in cases in which, owing 
to excessive excitability, the sexual act cannot be properly performed. 


Prostitutes sometimes inject a solution of cocaine into the vagina. by 
means of a douche can. This gives the individual a sense of local con- 
striction and the general systemic effects appear immediately.“ 


In England, some persons are accustomed to use cocaine hypodermically. 
In Paris certain classes of people use it in the form of snuff, and addicts use 
large quantities—about a drachm a day on an average. The snuff produces 
irritation of the nasal mucous membrane. The irritation causes inflammation 
and ulceration which may occasionally lead to perforation of the nasal 
septum. 


Cocaine is rarely smoked with the cigarette or pipe tobacco. During 
the smoking one observes, “a euphoric mood, and an agreeable feeling of 
lightness and coolness in the head.” 4° 


A very small portion of cocaine is eliminated in the urine. It is largely 
decomposed in the human system ; hence it is difficult to be detected in the 
viscera. 


ARTEMISIA MARITIMA (WORM-WOOD, KIRMANI OWA) 


This plant belonging to N.O. Composite grows on the coasts of England, and yields 
an active principle, santonin, chiefly from santonica or wormseed, the dricd unexpanded 
flower heads. The other varieties, Artemisia brevifolia and Artemisia vulgaris, grow in 
Kashmir and the hilly tracts of Uttar Pradesh. 


Santonin is a glycoside and occurs as flat, glittering, prismatic crystals. It is either 
tasteless or faintly bitter. It is colourless, but becomes yellow on exposure to sunlight, 
It is slightly soluble in water, more soluble in hot water and is easily soluble in alcohol, 
chloroform, ether and alkalies. It is chiefly used as an anthelmintic for intestinal round- 
worms, the dose being 1 to 3 grains. 


Symptoms.—Headache, giddiness, singing in the ears, pain in the stomach, nausea, 
vomiting, yellow vision (xanthopsia), dilated pupils, cold skin bathed in perspiration, 
feeble and slow pulse and respirations, convulsions, delirium, stupor, coma, and death 
ending the scene from failure of the heart or respiration. The urine is usually increased 
in quantity, and it is saffron~yellow in colour. Sometimes, strangury and hematuria 
are observed owing to irritation of the kidneys. 


Fatal Dose and Fatal Period.—Two grains of santonin administered twice killed a 
child, five-and-a-half years old, in twelve hours. In his annual report for the year 1924, 
the Chemical Analyser, Bombay, records a case in which a girl, 4 years old, died in 
about 48 hours after she was given 24 grains of santonin. A Hindu girl, aged 16 years, 
died in about an hour after taking an overdose of some “worm powder” containing 
santonin.*8 Recovery has taken place in the case of a child after ten grains and in the 
case of an adult after an ounce taken in mistake for Epsom salts, 

_  reatment.—Give emetics or wash out the stomach and give calomel as a purgative. 
Give demulcent drinks, but avoid oils and fats. Administer stimulants to combat 


collapse and potassium bromide and chloral hydrate to control convulsions. Intra~ 
venous short~acting barbiturate is also useful. 


Post-mortem Appearances.—Not characteristic. There may be signs of gastro- 
intestinal and kidney irritation. y 8 8 


Chemical Analysis.—Santonin may be separated from an acid 
shaking out with chloroform, and is identified by the following test 


A. little dilute sulphuric acid is added to some santonin, and gently 
yellow colour is produced; when cold, a few drops of a very, 
chloride are added, and on again warming a blue or reddish-vi 


aqueous solution by 
heated until a 
dilute solution of ferric 
olet colour develops. 


46. R. N. Chopra and G. S. Chopra, Indian Jour. of Med. R . . 
47. Krich Leschke, Clin. Tozic., Eng. Transl. by a : F oocter dead ee” Batts 


tewart and Dorrer, 1934, p, 208. 
48. Bom. Chem. Analyser’s Annual Rep., 1935, p. 5. ® : 
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Urine containing santonin assumes a red colour on the addition of a little sodium 
hydroxide. Rhubarb present in the urine gives a similar colour, but if excess of lime 
is added after the addition of sodium hydroxide, and the urine is afterwards filtered, 
the filtrate is colourless if the reddening is due to rhubarb, but retains its colour if it is 
due to santonin. 


Medico-Legal Points.—Cases of poisoning occur accidentally from an overdose or 
from idiosynerasy. Santonin is eliminated slowly by the kidneys, and has a tendency 
to accumulate in the system. Hence it may act as a poison, if administered for a pro- 
longed period even in medicinal doses. In his annual report for the year 1952, the 
Chemical Examiner, West Bengal, records the case of a male child, aged about 6 years, 
who died after he was given } grain of santonin thrice a day for five days for treatment 
of worms. 


Oil of Absinthe (Oil of Wormwood).—This is a volatile oil, which is extracted by 
distillation from Artemisia absinthium. It is used as an abortifacient, sometimes with 
fatal results. A woman 49 died in three-quarters of an hour after swallowing 100 grains 
of oil of absinthe, which she had procured for the purpose of terminating her pregnancy. 
A few minutes after she took the oil, she was found lying speechless. 


The liqueur, which is known as absinthe, contains oil of absinthe (oil of wormwood) 
with a large proportion of alcohol, and is largely used as an alcoholic drink in France. 


_ When taken in excess or for a prolonged period, it produces epilepti-form convul- 
sions, and causes digestive disturbances, restlessness, giddiness, tingling in the ears, 
trembling of the tongue and hands and illusions of sight and hearing, followed by numb- 
ness of the limbs, loss of intellect, general paralysis and death. 


The treatment consists in stopping the convulsions by giving ether or chloroform by 
inhalation or by administering paraldehyde intravenously, and then washing out the 
stomach. The patient should be kept warm and should be watched so that he might 
not receive any injury during convulsions. 


CAMPHOR (KAFOOR), CiHuO 


This is stearoptene obtained from the wood, twigs and leaves of Cinnamomum 
camphora (Camphora officinarum) belonging to N.O. Lauracez. It is artificially pro- 
duced by the direct union of oil of turpentine and hydrochloric acid. It occurs as colour— 
less, transparent crystals, rectangular tablets or powdery masses known as “flowers of 
camphor”, having a peculiar, fragrant, penetrating odour and a pungent, bitter taste 
followed by a sensation of cold. It floats on water in which it is almost insoluble but 
it is dissolved by alcohol, ether, chloroform, milk, and oils. It is extremely volatile and 
inflammable, burning with a bright light and much smoke. When rubbed with chloral 
hydrate, menthol, phenol or thymol it forms a liquid. The dose is 2 to 5 grains. It isa 
constituent of the following official preparations :— 


1. Aqua camphorce.—Strength, $ grain to 1 fluid ounce. Dose, % to 1 fluid ounce. 


2. Linimentum camphore.—It is commonly known as camphorated oil. Strength, 
20 per cent of camphor. 


3. Linimentum camphoree ammoniatum.—It is commonly known as compound lini- 
ment of camphor. It contains 12.5 per cent of camphor. 


4. Spiritus camphorce—Strength, 1 in 10. Dose, 5 to 30 minims. 


5. Tinctura opti camphorata—It is also called Paregoric or Tinctura camphorz 
composita. It contains 3 parts of camphor in 1,000 parts of alcohol. Dose, 30 to 60 
minims. 

Camphor is widely used as a personal disinfectant and as a preservative of clothing 
against an attack of moths. When rubbed into the skin, camphor acts as an irritant, 
causing redness and heat. When taken internally in poisonous doses, it acts as an irri- 
tant to the stomach, and after absorption it acts first as a stimulant and then as a 
depressant to the nerve centres. 


Borneo Camphor or Borneol, CuHuO, is derived from Dryobalanops aromatica, and 
is ordinarily met with in commerce in place of camphor, from which it can be dis- 
tinguished by sinking in water. 


Symptoms.—Burning pain in the mouth and stomach, nausea, vomiting, flushed face, 
cyanosed lips, dilated pupils, vertigo, convulsions, delirium, unconsciousness, coma and 
death from respiratory failure. The breath, vomit and urine have the odour of camphor. 
There may be an elevation of body temperature, especially in children. 


Fatal Dose.—Twelve to thirty grains of camphor have been fatal to children. Twenty 
grains is the smallest quantity that has produced alarming symptoms of poisoning in an 





49, Brit. Med. Jour., Aug. 16, 1902, p. 504, 
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BO tained in 2 fluid ounces of camphorated oil have caused the 
adult, and 192 eran $30 years. Recovery has followed much larger doses both in 
children and adults. 


Fatal Period—Uncertain. Death has occurred in children in from 4 to 18 hours after 
swallowing the poison. . 

Treatment.—Evacuation of the stomach, warmth to the body, cold affusions to the 
head, saline purgatives, inhalations of ether or dilule ammonia, stimulants, such as digi- 
talin, strychnine, caffeine and sodium benzoate hypodermically and artificial respiration, 
if necessary. Give a short-acting barbiturate for convulsions. 


- earances.—The mucous membrane of the lips and mouth may be 
oxcon ei The meee membrane of the stomach and intestine may be congested or 
‘nfamed with minute submucous hemorrhages and erosion or ulceration of the 
stomach. The stomach contents give off the characteristic odour of camphor, and may 
show a solid piece of camphor. There may be small haemorrhages in the cortex under 
the capsule in both kidneys. The meninges are generally hyperaemic. The other viscera 
are congested. 


Detection—Camphor may be separated by distillation from organic fluids. The 
distillate is shaken out with benzene and evaporated on a warm water-bath, when 
camphor remains as a residue. The residue is then purified by several recrystallizations 
from 50 per cent alcohol. 


There are no chemical tests for camphor, but it can be identified by its pungent, 
bitter taste, characteristic odour and spontaneous volatility. It melis at 175°C. 


Medico-Legal Points.—Accidental cases of camphor poisoning have occurred from 
the pharmacopceial preparations (liniment and spirit) having been drunk in mistake for 
other preparations, such as castor oil, etc. Sen®! mentions a case in which a female, 
aged about 18 years, swallowed about a drachm or more of camphor in water and 
suffered from poisonous symptoms. Among others the chief symptoms were twitchings 
of the fingers with tingling sensation, lock-jaw and delirium. She recovered in seven 
or eight days. A female child, 6 years old, swallowed about four drachms of camphor 
oil at 7-30 pm. on September 16, 1930, and immediately she felt nausea, Her throat was 
tickled to make her vomit and she brought up a little of the oil. But she became 
drowsy in a short time, and was removed to the King George’s Hospital, Lucknow, at 
8 pm. At the time of admission she was found in a drowsy condition with the eyes 
closed. The pupils were dilated. There were muscular twitchings all over the body. 
The pulse was rapid and feeble, and the respirations were slow and laboured. The 
stomach was first washed out with saline and then with potassium permanganate, when 
the twitchings became less. The pulse became very feeble, and 4 ec. pituitrin was 
administered hypodermically. The pulse improved and the twitchings gradually sub- 
sided. Next morning the lips were found swollen and the buccal mucosa necrosed at 


places. Magnesium sulphate was given as a purgative, and the patient was discharged 
cured after 24 hours. 


A case of suicide is recorded in which a European female, 39 years old, swallowed 
about 2 ounces of camphor liniment, but recovered under prompt treatment.52 A case 5S 


is also reported where a man took camphor with a view to committing suicide and died 
soon afterwards. 


Poisonous symptoms resulting in death in some cases have followed its use as an 
abortifacient. 


Camphor is oxidized in the tissues to camphorol which, combining with glycuronic 
acid, is mostly excreted by the kidneys and traces are excreted by the lungs. 


POISONOUS FUNGI (MUSHROOMS) 


_. The common varieties of poisonous fungi are Amanita muscaria and Amanita phal- 
loides. Amanita muscaria is known as the fly agaric, because its docoction is used for 
killing flies. It grows singly in sandy soil and attains a large size. It has a hollow 
stalk which is solid and bulbous at the base and has gills which are always of a pure 


white colour. The pileus varies in colour from yellow to orange and red, and is covered 
by warty scales. 


The fungus owes its poisonous properties to an alkaloid, muscarine, which is a 
crystalline substance, soluble in water and alcohol, but insoluble in chloroform and ether. 
It is alkaline in reaction and deliquesces in the air forming a syrupy liquid. It con- 
tracts the pupils when administered internally but dilates them when applied locally. 


_ Amanita phalloides is commonly called the deadly agaric or death cap, and is white 
in colour, having an unpleasant taste and giving off a feetid odour when old. It grows 
ns ee Oeeeeeese ane’ siving ob a toed odour when old, At grows 


50. Pharm. Jour., Sep. 15, 1945, p. 126. 
Sl. Ind. Med. Gaz., Sep. 1917, p. 336. 
52. Ind. Med. Gaz., June 1902, p. 210. 
53. Free Press Jour., Nov. 25, 1932. 
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to a height of about four to six inches in woody places. It has a hollow stalk with a 
prominent bulb at the base, the upper margin of which is formed into a vulva or cup. 

The pileus is usually white but may vary 
in colour from pale dull yellow to olive, and 


has gills covered with white spores on its 
under surface. 


The fungus is a powerful poison and con- 
tains two active principles, amanita hoemo- 
lysin (Phalhn of Kobert) and amanita 
toxm.54 Amanita hemolysin is a heemolytic 
glycoside which is precipitated by alcohol 
and is completely destroyed when heated to 
70°C., or when digested with pepsin as well 
as pancreatin. Amanita toxin is the chief 
poisonous principle which is not a glycoside 
nor an alkaloid, but it is a nitrogenous sub- 
stance and is dissolved by alcohol, but is not 
destroyed by heat or digestive ferments. 


Symptoms.—These are divided into two 
groups, irritant and neurotic. 


1. Irritant Symptoms.—The symptoms are 
usually delayed for six to ten hours or for 
thirty hours in some cases. These are con- 
striction of the throat, burning pain in the 

. stomach, nausea, painful retchings, vomit- 
wy ing, and diarrhcea, the stools containing 
blood; the urine may contain blood and 
: albumin. These are followed by cyanosis, 
small pulse, laboured respirations, convul- 
sions, profuse sweating, collapse and death. 
Sometimes there may be anuria. 


2. Neurotic Symptoms.—These are giddi- 
ness, headache, mental excitement, delirium, 
diplopia, contraction of the pupils, tetanic 
spasms, insensibility and coma. 


,; ; . In some cases irritant symptoms may be 
Fig. 192-—Amanita Muscaria. present, and in others neurotic only. The 


predominance of one or the other group of 
symptoms depends on the nature of the active principles present. 


Fatal Dose.—Uncertain. Four grains and a half of muscarine administered hypo- 


dermically would prove fatal to an adult. One-third of the pileus (top) of Amanita 
phalloides has caused the death of a child. 








Fatal Period.—Death usually occurs within twenty-four hours but may sometimes 
take place in from three to eight days. 


Treatment—Evacuate the stomach by giving common salt as an emetic or by lavag- 
ing it with water containing potassium permanganate or finely powdered charcoal. Give 
castor oil or magnesium sulphate to clear the bowels. Atropine is considered a physio- 
logical antidote to muscarine, and should be administered hypodermically. Morphine 
may be administered hypodermically to relieve pain, Give stimulants and normal saline 
subcutaneously. Repeated intravenous infusions of 300 to 500 cc. of 10 to 20 per cent 
sugar solutions with eventual addition of calcium salts are considered very useful. 
Injections of insulin combined with vitamin K and vitamin B and a ten per cent solu- 
tion of calcium gluconate may be administered parenterally with advantage. Anti- 
phallinic serum should be used, if available. 


Limousin and Petit recommend the administration of the fresh stomach and 
brain of a rabbit in poisoning by Amanita phalloides. A family of four persons partook 
of A. phalloides, and one died. The other three had serious symptoms. They were 
given each three fresh rabbit stomachs mashed and some fresh brains, and a rapid 
recovery ensued. 


Post-mortem Appearances.—Signs of inflammation of the mucous membrane of the 
alimentary canal are present, if irritant signs have been predominant. Fatty degenera- 
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54. Ford, Brit. Med. Jour., Dec. 1, 1906, p. 1541. 
55. Bull. de 2 Acad. Med., May 1932, p. 24; Med. Annual, 1933, p. 500. 
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tion of the liver, kidneys and heart may also be found. In cases of neurotic symptoms 
congestion of the brain vessels, and subpleural and subpericardial hemorrhages are likely 
to be met with. 

Medico-Legal Points.—Amanita 
muscaria in small quantities pro- 
duces flushing of the face, spirit of 
exhilaration, talkativeness, ludi- call 
crous laughter and intoxication. It 
is used by the poor people of 
Siberia and Kamaschatka to manu- 
facture an intoxicating beverage. 
The poison is excreted in the urme 
which possesses intoxicating pro- 
perties and is sometimes drunk by 
persons to produce intoxication. 


In India accidental cases of 
poisoning sometimes occur from the 
ingestion of mushrooms. Greval 56 
reports that in the year 1950 twelve 
cases of poisoning followed by 
seven deaths occurred in Ootaca- 
mund, and fifteen serious cases 
with ten deaths in a tea estate near 
Dibrugarh in Assam. 

Some poisonous fungi lose their 
toxic properties when they are 
boiled, or when they are steeped 
in salt and vinegar for some time, 
while the edible ones become 
poisonous by being warmed some 
time after they have been cooked 
once. 


Some edible fungi are rich in 
water and albumen and are, there- 
fore, apt to decompose and may 
thus produce poisonous symptoms. 
Jt is also possible that owing to 
idiosynerasy some persons may be 
poisoned by eating edible mush- 
rooms. Frossard 57 records the case 
of a healthy young woman of 30 
years who died in about five hours 
after eating some of the raw mush- 
rooms which she was preparing for 
family breakfast. Along with her Fig. 193—Amanita Phalloides. 
the other members of the family 
ate mem otter they had been properly cooked, but none of them developed any poisonous 
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POISONOUS FOOD GRAINS 


Lathyrus Sativus (Kesari Dal, Teora, or Buttorah ki Dal),—This i i 

. . ; a S v 

pulse, belonging to N.O. Leguminosz, and is used as an oie og diet by ae oo 

peop e in ‘ ind, Bihar, Uttar Pradesh, and some parts of Madhya Bharat and Madhya 

Pra esh. is Continued use gives rise to a disease characterized by spastic paraplegia, 

Known Bs a nyrism or vetch-poisoning. Anderson, Howard and Simonsen 58 have car~ 

r ied out inves igat ions, and ¢ are of opinion that Kesari Dal (Lathyrus Sativus) is by itself 
ge e disease lies in its contaminati i 

leguminous weed, called Vicia Sativa. Acton and Chopra" confirmed vive ae of 

An derson an wis co-workers by carrying out further investigations, but McCombic 
g 60 an ellanby 61 each put forward the theory that lathyrism was due to the 








56. Ind. Med. Gaz., Nov. 1950, p. 513. 
dv. Brit. Med. Jour., Feb. 10, 1906, p. 319. 
58. Indian Jour, of Med. Research, April 1925, p. 613. 


59. Causation of Lathyrism b ici 
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60. Ind. J. Med. Res. 1927, 15, p. 453. 
61. Brit. Med. J., Vol. I, 1930, p. 677: 
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presence of an active neurotoxin in Kesari Dal, while during the investigation of an 
outbreak of lathyrism in Bhopal State in Central India in the vear 1944-45 Dr. Shourie 
did not find that the seeds of Lathyrus sativus were contaminated with the seeds of 
Vicia sativa, and he thought that the disease was due to the existence in Lathyrus 
sativus of a toxin affecting the pyramidal tracts.6" From the evidence collected in the 
districts of Patna, Monghyr and Darbhanga in Bihar State, Dr. Lal suggests that lathyrism 
is caused by the toxin or toxins present in the pulse, which act on and damage the 
nerve cells, already devitalized by the individual living for a prolonged period on a 
poor diet consisting largely of Kesari Dal and lacking in vitamin A.®3 It is also sug- 
gested that the poisonous symptoms may be due to the absence of tryptophan, an essen- 
tial amino-acid, which is very deficient in the grains of Lathyrus sativus, especially when 
this pulse forms the bulk of the protein part of the diet.%4 


Symptoms.—The onset of the disease often comes on suddenly. On waking up in the 
morning or whilst working in the field, the patient may notice weakness in his legs 
and difficulty in sitting down and getting up from a squatting position. He is then 
unable to walk without the aid of a stick, and later assumes a spastic gait owing to the 
rigidity of the muscles of the calves and thighs. Lastly complete paraplegia of the lower 
limbs occurs. There is no atrophy or loss of the tone of the muscles and no reaction of 
degeneration. Sensation is normal although there is muscular pain. The knee-jerks are 
increased, ankle clonus is well-marked and Babinski’s sign is present. There is no 
loss of consciousness, nor is there any involment of the bladder and rectum. 


Treatment.—Stop the dal and administer a generous diet rich in vitamin A and 
carotena. Apply massage and electricity. 


Post-mortem Appearances.—Death in the acute stage is very rare. There may be 
sclerosis of the lateral columns of the spinal cord. 


Lolium Temulentum (Darnel, Mostuki, Mochni). —This weed belongs to N.O. Grami- 
naceze, and grows in wheat fields in the Upper Gangetic Plam, the Punjab, Sind, Western 
Himalayas, and Kashmir State. The grains of this weed are similar to wheat grains 
in shape, but are much smaller in size. They owe their poisonous properties to a pyri- 


dine hase, called temuline, contained in an endophytic fungus which attacks the 
grains.95 


Accidental cases of poisoning have occurred from these grains being ground in mis- 
take with wheat grains and then made into bread. Recently, an epidemic occurred in 
Aden, where some 450 people suffered from poisonous symptoms by eating wheat flour 
contaminated with the flour of the grains of this weed.%6 


Symptoms.—Giddiness, headache, muscular weakness, tremors, symptoms of gastro- 


intestinal irritation, dilatation of the pupils, stupor and even coma. No case of death has 
yet been recorded. 


Stigmata Maides (Maize, Indian Corn, Maccai or Butta).—This corn belongs to N.O. 
Graminz and is cultivated everywhere. It is affected by a special kind of fungus, which 


causes pellagra, when eaten. However, pellagra is now regarded as a deficiency disease 
due to lack of fat-soluble vitamin A in maize. 


Paspalam Scrobiculatum (Kodro or Kodon).—The poison is supposed to reside in 


the husk of the grain, which is often used by poor people as an article of food. The 
poison is removed by boiling. 


Symptoms.—These are giddiness, intoxication, dilated pupils, tremors, delirium, 
convulsions, stupor and coma. 


A family consisting of a woman, aged 50, a man, aged 22, and two boys, aged 9 and 
12, was attacked by vomiting and giddiness about an hour-and-a-half after taking an 
evening meal consisting of chapatis made from some flour of kodon. They then became un- 
conscious. The pulse was small and quick, and the extremities cold. They regained 
consciousness in about an hour, but the young man was unconscious for some time. 
They all had tremors, and recovered the following morning.®7 





62. Ind. J. Med. Res., Vol. XX XTII, No. 2, Oct. 1945, pp. 239-47; see also D. M. Roy, 
Ind. Med. Gaz., June 1951, p. 263. 
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CHAPTER XXXI 
SPINAL POISONS 
STRYCHNOS NUX VOMICA (KUCHILA) ® 


This tree belongs to N.O. Loganiaceze, and grows in the jungles of Man- 
bhoom, and in the Madras State, Malabar and Coromandel Coasts. 


Its ripe fruit contains nux vomica seeds, which are poisonous. They 
are flat, circular discs, or slightly concave on one side and convex on the 
other, being %” to 1” in diameter, and 1” in thickness. They are ash-grey 
in colour and have a shining surface with short satiny hairs. Internally, 
they are tough, horny and slightly translucent, having no odour but posses- 
sing a bitter taste. They yield two principal alkaloids, | strychnine and 
brucine, united with strychnic, igasuric or caffeotannic acid. Besides, the 
seeds contain to a small extent a glucoside, named loganin. ‘The bark, wood 
and leaves contain brucine, but no strychnine. 


The following trees belonging to N.O. Loganiaceze also contain the same 
alkaloids :— 


1. Strychnos Colubrina (Snake wood, 
Kuchila lata or Gogari lakdt). 

9. Strychnos Ignatii (St. Ignatius’ 
Beans, Papita) . 

3, Strychnos Tieute (Upas tree) :— 
This is used in making arrow and dart 
poisons by the jungle tribes of the Malay 
Peninsula. 

Strychnine, Co;Ho2 O.N>,.—This crystal- 
lizes in colourless, inodorous, rhombic 
prisms, having an intensely bitter taste. 
It dissolves very sparingly in water or 
ether, but dissolves in alcohol (90 per 
cent) and in benzene, and readily in 
chloroform. It is a B.P.C. preparation, 
the dose being 1/32 to % grain. 

Strychnine is very stable, and does not 
change in the process of putrefaction, if 


present in a dead body. Hence it can be Fig. 194.—Strychnos Nux Vomica. 
detected some years after death. 


Strychnine is used for destroying stray, unclaimed dogs, rats, mice and 
other vermin, and forms the chief ingredient of several vermin killers, 
known as Barber’s, Battle’s, Butler’s, Hunter’s and Marsden’s vermin killers 
and Miller’s rat powders. These consists of starch and are mixed with some 
colouring material, such as soot, indigo, Prussian blue or ultramarine. The 


sale of strychnine and vermin killers to the public is restricted under the 
rules made under the Poisons Act, 1919. 





Brucine, C2;H.,0,N2.—This occurs in colourless, prismatic crystals with 
an intensely bitter taste. It is slightly soluble in cold water, but more in 
boiling water, and freely in alcohol, chloroform and amyl alcohol, but not in 
ether. It resembles strychnine both chemically and physiologically, but its 
toxic effect is only about one-twelfth of that of strychnine. 


Both strychnine and brucine form salts, many of which are soluble in 
water. 
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Pharmacopeeial Preparations.—The pharmacopeceial preparations of nux 
vorica and strychnine are— 


1. Extractum Nucis Vomice Siccum.—Standardized to contain 5 per cent of strych- 
nine. Dose, 3 to 1 grain. 


2. Extractum Nucis Vomice Liquidum—Standardized to contain 1.5 per cent of 
strychnine. Dose, 1 to 3 munims. 


3. Tinctura Nucis Vomice.—Standardized to contain 0.125 per cent of strychnine. 
Dose, 10 to 30 minims. 


4. Nux Vomica Preparata—tThis is also known as Nux Vomica Pulverata. Dose, 
1 to 4 grains. 


5. Strychnine Hydrochloridum,—Dose, 1/30 to § grain and 1/30 to 1/16 grain sub- 
cutaneously. 


6. Liquor Strychnine Hydrochloridi —It contains 0.82 per cent of strychnine 
hydrochloride. Dose, 3 to 12 minims. 


7. Injectio Strychnincee Hydrochloridi—Dose, subcutaneously 1/30 to 1/16 gr. If 
no strength is stated, a solution containing 1/16 grain in 15 ms. shall be dispensed. 

Symptoms.—These supervene immediately after, or within five or ten 
minutes after, swallowing the poison; in rare cases they may be delayed for 
an hour or more. An intensely bitter taste is experienced during the act of 
swallowing if it happens to be in solution. This is followed by a choking 
sensation in the throat. The most marked effects due to its direct action on 
the spinal cord are the convulsions affecting all the muscles at a time. These 
are at first clonic, but eventually become tonic, as the intervals become 
shorter and the paroxysms longer. During the paroxysms the face becomes 
cyanosed, and wears an anxious look, the eyes are staring, the eye-balls 
prominent and the pupils are dilated. The features are drawn into a grin 
(the risus sardonicus), and the mouth is covered with froth, frequently 
stained with blood. The body is arched back in the position of opisthotonos, 
the unfortunate patient resting on his heels and occiput. The spasms of the 
diaphragm, drawing upon the ensiform cartilage, cause epigastric pains. 
The contractions of the respiratory muscles produce a sense of suffocation, 
which may end in asphyxia. Sometimes, the spasms of the abdominal 
muscles may bend the body forward (emprosthotonos) while, less fre- 
quently, the body may be flexed to the side (plewrosthotonos). The mind 
usually remains clear to the end of life, and the patient is conscious of the 
pain and impending danger of death. The reflex excitability is so great that 
the slightest movement of the patient, a sudden noise or the touch of a glass 
of water to the lips or even a flash of light is enough to induce the convul- 
sions. Vomiting is readily induced, and persists when once excited. Death 
may occur from asphyxia during the first paroxysm, or any subsequent 
attack, or from exhaustion during the intervals as a result of painful spasms. 


In cases ending in recovery, the convulsions become shorter and less 
active, and the period of intermissions is much longer. 


Fatal Dose.—The usual fatal dose for an adult is 4 to 2 grains of strych- 
nine. The smallest amount of strychnine known to have proved fatal is 
4 grain. Half-a-grain of sulphate of strychnine has proved fatal. One 
drachm of liquor strychninze hydrochloridi containing 0.52 grain of strych- 
nine killed a naval officer in 45 minutes.1. One or two of tabloids? of Easton’s 
syrup killed a child, 19 months old, while two, possibly three, of the tab- 
loids, equal to 1/32 and 1/20 grain of strychnine respectively, proved fatal 
to a boy, three-and-a-half years old, in about one-and-half hours.2 On the 


other hand, recoveries after prompt treatment have ensued from large doses 
of 10 to 40 grains. 





1. Littlejohn, Transactions, Med.-Leg. Soc., Vol. XIX, p. 13. 
2. Phar. Jour., June 9, 1945, p. 284, 


3. Littlejohn, Transactions, Med.-Leg Soc. Vol. XIX, p. 14 
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fee grains of powdered nux 
Brain of strychnine) given in two 
Recoveries have, however, followed 
the hard insoluble testa, the entire 
producing poisonous symptoms. Thre 
and 6 drachms of the tincture haved 
Thirty drops of extract nux vormica li 
nine administered in mistake for extract yyy iquid proved fatal to a Euro- 
pean woman of Calcutta in 3? hours and 45 minutes on April 28, 1923. 


Fatal Period.—The usual fatal period is one to two hours. Ina few cases 
death has occurred within five to thirty minutes after swallowing the poison, 
and in rare cases death has been delayed six to eighteen hours. If a narcotic 
preparation has been taken together with strychnine, death may not occur 
for several hours. 


Diagnosis. —Strychnine poisoning has to be diagnosed from tetanus. ‘he 
chief distinguishing points between the two are as follows :— 


er CT OE COLE eee 





STRYCHNINE POISONING TETANUS 
ene noe 

1. Onset, sudden. _ . 1. Onset, gradual. 

2, All the muscles are affected at a time. 2. The muscles of the neck and lower jaw 

are affected first (Lock-jaw). 

3. During the intervals the muscles are re- 3. During the intervals the musc¢les are 

. laxed. rigid. 

A, Death takes place within a few hours. 4. Death rarely takes place within 24 hours 
If death does not occur within four to and may be delayed for several days.: 
six hours, the probability of recovery is 
great. ' 





Treatment.—Give chloroform inhalation to check the spasms, and then 
introduce the stomach tube to wash out the stomach with warm water co 1- 
taining potassium permanganate, animal charcoal, tannic acid or tannin, In 
the absence of the tube, evacuate the stomach contents by the hypodermic 
administration of 1/10 to 1/5 grain of apomorphine hydrochloride, It also 
tends actually to quiet and prevent the convulsions. Three cases are 
reported in which the hypodermic use of apomorphine hydrochloride was 
followed by recovery in human beings who had taken presumably lethal 
quantities of strychnine.* 


Short-acting barbiturates like pentobarbital sodium, sodium amytal and 
other barbituric acid derivatives are considered as valuable antidotes to 
strychnine, and should be administered immediately intravenously in doses 
of 5 to 10 grains dissolved in 10 ce. of distilled water or in sufficient quanti- 
ties to induce sleep or to stop convulsions. ° 


__ Large doses of potassium bromide and chloral hydrate should be given 
internally at frequent intervals. Chloral hydrate may be given in 30-grain 
doses by the rectum or in 5-grain doses hypodermically. Urethane (dose, 
1 to 4 drachms) is considered useful in controlling convulsions. Gentle 
narcosis, perfect quiet and dark surroundings are very essential. Nitrite of 
amyl and oxygen may be administered by inhalation. Artificial respiration 
may be attempted, if respiratory paralysis supervenes. 





1938 3 av ala cited by Haggard and Greenberg, Jour. Amer. Med. Assoc., April 2, 
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ost-mortem Appearances.—Rigor mortis sets in more rapidly and may 
perstst for a long time. Usually the muscles are relaxed at the time of death 
ngsoon become extremely rigid, but in some cases the tetanic spasm may 
pass into cadaveric rigidity without the initial stage of relaxation. Livid 
patches may be observed on the body, and may be mistaken for bruises 
caused by violence. 


The mucous membrane of the stomach and duodenum occasionally 
shows patches of ecchymosis or congestion. The liver and kidneys are 
generally congested. The heart is usually empty and contracted, but its 
right side is sometimes gorged with dark fluid blood. The lungs are con- 
gested. The brain and its membranes and the upper part of the spinal cord 
are found congested. 


In a fatal case by strychnine poisoning which occurred at Lucknow .on 
the 11th December 1929, I found the following post-mortem appearances :— 


The stomach was contracted and contained about an ounce of a pinkish 
fluid. Some mucus was adherent to the mucous membrane of the stomach 
which was congested. There were some submucous hzemorrhagic points 
along the greater curvature. The same appearances were found in the duo- 
denum. The chambers of the heart were empty. The large vessels were 
gorged with blood. There were some subendothelial hemorrhagic points on 
the surface of the right chamber of the heart. The lungs were slightly 
collapsed and were congested especially towards the bases. On section they 
exuded dark fluid blood. The lining membrane of the larynx and trachea 
was cyanosed, congested and covered with froth towards the lower part. 
The pharynx was cyanosed, and so was the cesophagus in its upper part. 
The brain and the upper part of the cord were congested. The vessels of the 


cortex were engorged with blood. The liver, spleen and kidneys were 
congested. 





Chemical Analysis.—Strychnine may be separated from organic matter 
by the Stas-Otto process, in which ammonia is used for rendering it alkaline 
and chloroform for extracting the alkaloid. But for the quantitative extrac- 
tion of strychnine from viscera Naidu and Venkatrao suggest an alternative 
method to the Stas-Otto process, which consists in warming the minced 
visceral material with a few drops of strong alcoholic potassium hydroxide 
solution and extracting the alkaloid directly with ether.® 


In cases of poisoning by nux vomica the extracted residue contains both 
strychnine and brucine, and as the presence of brucine interferes with the 
tests for strychnine it is necessary to separate strychnine from brucine by 
dissolving the residue in about 2 cc. of dilute sulphuric acid and 2 drops of 
strong nitric acid and allowing it to stand for 30 to 60 minutes at 15° to 20°C. 
The solution is then rendered strongly alkaline by adding sodium hydroxide 
solution and extracted several times with chloroform, The chloroform 
extracts are washed and collected together. The combined extracts are 
evaporated to dryness, and the residue thus left is free from brucine and is 
tested for strychnine. 


Tests for Strychnine.—1. Colour Test—If a drop of strong sulphuric 
acid is added to a small fragment of the dry brucine-free residue placed on 
a white porcelain slab, no colour reaction occurs, but if a small particle of 
potassium dichromate or manganese dioxide is drawn through the mixture 
with the aid of a glass rod, a play of colours will follow from blue to dark 
violet to reddish-purple, red or orange and finally to yellow. 


2. A bitter taste will be perceptible in a solution of 1 in 70,000 of water. 





5. The Analyst, Jan. 1945, Vol. 70, pp. 8-10. 1 
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3. Physiological Test—If an aqueous solution of the residue is injected 
into the dorsal lymph sac of a frog, tetanic convulsions will occur in a few 
minutes. After the convulsions have once occurred, they may be subse- 
quently provoked by stimulating the frog, as by gently touching it with 
cotton wool or by tapping the table on which it is lying. 


rucine—1l. If a drop of strong nitric acid is added to the dry 
chlorofoem residue a blood red colour develops, which changes to reddish- 
yellow and finally to pure yellow. If the solution is then treated with a 
few drops of freshly prepared stannous chloride solution, an intense purple 
colour is formed which is destroyed by the addition of a drop of strong nitric 
acid. 


2. Blyth’s Test—Added to an alcoholic solution of brucine, methy] 
iodide produces, in a few minutes, circular, rosette-shaped crystals composed 
of methyl brucine iodide. Strychnine does not respond to this test, nor does 
it interfere with the test, if present along with brucine. 


Medico-Legal Points—Strychnine is one of the most deadly poisons. 
Accidental poisoning has resulted from an overdose or from it having been 
dispensed in medicine in mistake for some other harmless drug, such as 
quinine, salicin, jalapin, caffeine, etc. In 1919, a case occurred at John’s 
Mills in Agra, where strychnine was accidentally dispensed instead of 
quinine with the result that seven persons died within an hour. The dose 
taken was probably ten grains. Of those who took the doses one is said 
to have had vomiting and blistering on the lips and to have recovered 4 
A similar case’ occurred in Hoshiarpur District, where a medical practi- 
tioner gave some tablets supposed to be of quinine to a family. The head 
of the family took four tablets, and distributed three tablets each to four 
members of his family. They all became ill and suffered from convulsions. 
The head of the family died and the other members fortunately recovered. 
The viscera of the deceased revealed the presence of strychnine on analysis. 
The remaining tablets were examined and found to be of pure strychnine. 
AA case * is also recorded where a man died of strychnine poisoning. It was 
administered to him with jaggery as a quack antidote to ringworm. 


Poisonous symptoms have also occurred accidentally from incompatible 
prescriptions containing potassium iodide or liquor arsenicalis and strychnine, 
when the latter precipitates to the bottom of the mixture and is taken with 
the last dose. A lady, 36 years old, consulted her medical attendant, who 
prescribed a mixture of 4 ounce of liquor arsenicalis and % ounce of liquor 
strychnine hydrochloridi, six drops to be taken three times a day. One 
morning three weeks later she did not feel well, and thought a dose of the 
medicine would do her good. She had, however, finished the contents of 
the bottle, but noticing a little whitish deposit at its bottom added some 
water and drank off the contents. About an hour afterwards she suffered 
from strychnine poisoning, and died in two hours and twenty minutes after 
taking the medicine.® 

Suicidal cases are occasionally met with in E 
ignorance of the people about strychn 
though a few cases have lately been 


ngland, but owing to the 
ine suicidal poisoning is rare in India, 
reported. In his annual report for the 
year 1923, the Chemical Examiner of Bengal describes a case in which an 
Anglo-Indian lady took a teaspoonful of strychnine at 5 am., with intent to 
commit suicide owing to a quarrel with her husband. She had convulsions 


- UP. Chemical Examiner’s Annual Report, 1919. 

. Punjab Chemical Examiner’s Annual Report, 1928, p. 10. 

. UP. C Annual Report, 1930, p. 5. 

. Littlejohn, Transactions of the Medico-Legal Society, Vol. XIX, 1925, p. 12. 
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for the first time at 6-30 am., and soon died. The Chemical Examiner of 
Bengal ?° reports the case of a Hindu male, 22 years old, who committed 
suicide by taking sirychnine. He was picked up from the Eden Gardens 
and removed to the Medical College Hospital, Calcutta. He seemed to be 
conscious, but could not speak and died within fifteen minutes. This case 
is interesting from the fact that there was no history of spasms or convulsions. 
A. case 14 is also recorded in which a European committed suicide by taking 
strychnine hydrochloride mixed in a glass containing whisky. Eighteen 
grains of strychnine hydrochloride were isolated from the glass. Strychnine 
was also detected in the viscera of the deceased. 


Homicidal cases by the administration of strychnine are reported to have 
occurred in England and other western countries. Of these the most famous 
are those of William Palmer, a medical practitioner, who was convicted at 
the Central Criminal Court at London in 1856 of having murdered John 
Parsons Cook at Rugeley in Staffordshire by administering two pills con- 
taining strychnine and of Thomas Neill, or Neill Cream, who was convicted 
in the same Court on October 21, 1892, of the murder of four women and the 
attempted murder of a fifth woman by giving strychnine. 


Homicidal poisoning by strychnine is rare in India. A case occurred in 
Seoni, in which a man suffered from the effects of poisoning as a result of 
taking betels offered to him at a singing party by two persons with whom he 
was not on good terms. Strychnine was detected in the washings of the 
stomach, as well as in the scrapings of the soil in which the man had spat.” 
A case’ is recorded in which one Singhe administered strychnine in a cup 
of wine to one Amrat who died in about 3 hours. A case“ is also reported 
in which the adopted son of a Hyderabad millionaire was killed by the admi- 
nistration of pills containing strychnine. In his annual report for the year 
1948, the Chemical Examiner of Uttar Pradesh (United Provinces) mentions 
a case in which a person in Moradabad District was given some wine mixed 
with strychnine, but he threw it out of his mouth suspecting it to be soap 
water. Some of the wine remained in the cup, and was drunk by his son, 
who died within half an hour. Approximately 60 grains of strychnine were 


detected in the portions of the viscera of the deceased and in the vomited 
matter. 


Nux vomica seeds are sometimes used for suicidal and homicidal pur- 
poses and for destroying cattle. In his annual report for the year 1927, the 
Chemical Analyser of Bombay cites a case in which three brothers in 
Malwan, District Ratnagiri, boiled nux vomica seeds in milk, and took that 
with a view to committing suicide. Two died and one recovered. Frag- 
ments of nux vomica seeds were found in the stomachs of both the deceased, 
and strychnine and brucine were detected on analysis of the viscera. In his 
annual report for the year 1929, the Chemical Examiner of Madras mentions 
a case of suicide in which a decoction of nux vomica leaves was taken. 


In his annual report for the year 1950, the Chemical Examiner of Bengal 
State mentions a homicidal case, in which nux vomica seeds mixed with food 
‘were administered to a boy, aged 6 years, and two others. Soon after taking 
the food they started vomiting and suffered from convulsions. The boy died 
in about 6 hours, while the other two survived. Strychnine and brucine 
were detected in the portions of the viscera of the deceased. 





10. Annual Report, 1929, p. 11. 
11. Bombay Chem. Analyser’s Annual Report, 1931, p. 4. 
12. U.P. Chem. Examiner’s Annual Rep., 1923. 


13. K. E, v. Singhe, All. High Court Appeal No. 733 of 1932. 
14. Times of India, Dec. 14, 1935. 
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Accidental cases of poisoning by nux vomica have occurred from an over- 
dose, for it is largely used in medicinal practice by vaids and hakims. In 
his annual report for the year 1927, the Chemical Examiner, Bengal, cites 
two cases of accidental poisoning. In one case two female children, aged 3 
and 5 years respectively, were given some powder as a quack remedy for 
worms, and both died from convulsions within half-an-hour. In the other 
case a woman was given some stuff which was alleged to be opium, and she 
died. It turned out to be nux vomica as the viscera showed the presence of 
strychnine and brucine. 


In his annual report for the year 1944, the Chemical Examiner, Bengal, 
describes a case in which nux vomica seeds acted merely as an irritant poison. 
In July 1944, a boy took two seeds of nux vomica and suffered from vomiting 
and diarrhoea. He looked very anxious, and had spasms with pain in the 
epigastric region. His pupils were dilated. The vomiting and diarrhea 
lasted for three days. 


The bark of the tree (strychnos nux vomica) has been mistaken .for 
kurchi bark (holarrhena antidysenterica) or for angostura bark. 


Not only has poisoning occurred from the administration of strychnine 
by the mouth or hypodermically, but also from absorption through its exter- 
nal application to a mucous surface, ulcer or wound. 


; _ The poisonous effects depend upon an individual idiosynerasy, and 
tolerance is established by habitually taking the drug for a long time. In 
India, nux vomica is taken as an aphrodisiac. According to Baker those who 
get into the habit of taking it begin with §th of a grain morning and evening 
and gradually increase it to about 20 grains.5 


Strychnine is eliminated unchanged mainly in the urine. Elimination 
begins even in the first hour of ingestion, continues for two to three days and 
ceases entirely from three to eight days. It is excreted to some extent in 
the bile, milk and saliva and possibly in the sweat. Strychnine is also said 
to act as a cumulative poison as it tends to stop its own elimination by con- 
tracting the renal arteries. 


A small portion of strychnine is taken up by the liver and undergoes 
oxidation. In cases of fatal poisoning strychnine is found especially in the 
liver and kidneys, and an unabsorbed portion of it is generally found in the 
stomach and its contents. According to Bakunin and Majone,' the amount 
of strychnine found in the organs of animals is usually very small and rarely 
exceeds a tenth of the quantity administered. Traces of strychnine have 
been detected in the organs in fatal cases of non-strychnine poisoning where 
strychnine had been administered as a remedial agent two or three days 
prior to death. It is, therefore, essential for a medical jurist to bear these 
points in mind before he draws an inference from a very small quantity of 
strychnine found in the organs by the Chemical Examiner. 


Strychnine is not destroyed for a long time in putrefactive changes 
occurring in a body after death and has often been detected in exhumed 
bodies. Thus, strychnine was recovered from the stomach, duodenum and 
liver of a-female body exhumed four years and nine months after burial.” 
It must, however, be borne in mind that in cases of death from undoubted 
strychnine poisoning the alkaloid may not be detected in the body. Dr. 
N. J. Vazifdar, late Chemical Analyser of Bombay, once informed me that 
eee SS 


15. Chevers, Med. Juris., p. 241. 
16. Toxicological Experiments with Strychnine, Gaz. chim. ital. 36 (1905), 227; Warren 
Autenrieth’s Detection of Poisons and Powerful Drugs, Ed. VI, p. 166. 


p. 
17. P. P. Lynch, New Zealand Med. Jour., 47, Oct. 1948, p. 2 ~ 
XVII, part II, 1949, p. 85. c , p. 448; Med.-Leg. Jour., Vol. 
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he failed to detect it in a case in which there was ample evidence that death 
occurred from poisoning by strychnine. 


PHYSOSTIGMATIS SEMINA (CALABAR BHAN) 


This is the dried ripe seed of Physostigma (Venenosum, belonging to N.O. Legu- 
minosee. It is known as the Ordeal Bean of West Africa, as it is used there as a test in 
suspected witcheraft. It is blackish-brown in colour, and slightly kidney-shaped, having 
a black groove along its convex border, measures 13’"x #/’"x 3/7, and weighs about i% to 
2 drachms. It has no odour, nor has it any distinctive taste. If cut longitudinally, it is 
seen to consist of a brown rind, containing two hard, white, brittle cotyledons which 
adhere to the shell. 


The poisonous properties are due to two alkaloids, physostigmine or eserine and 
calabarine, contained in the cotyledons of the seed. 

Physostigmine (Eserine), CicsHeiN,O2—In the pure state this is a white, crystalline 
substance, but becomes yellowish on exposure to air and light. It is bitter in taste and 
alkaline in reaction. It is shghtly soluble in water, but readily dissolves in alcohol, 
chloroform and ether. With acids it forms salts, which are soluble in water. Of these 
physostigmine salicylas (physostigmine or eserine salicylate) is a pharmacopcoeial pre- 
paration, the dose being 1/100 to 1/50 grain. It enters into the composition of the phar- 
macopceial preparations of Lamellee physostigmne, Oculentum physostigmine and 
Injectio physostigmine salicylatis. _ 

Symptoms.—These are giddiness, salivation, thirst, violent peristalsis, pain in the 
stomach, vomiting, sometimes diarrhcea, slow, feeble and irregular pulse, laboured 
breathing, cold clammy skin, contracted pupils, muscular twitchings, paralysis of the 
voluntary muscles, mystagmus and dysarthria. The intellect remains clear to the last. 
Death occurs from asphyxia due to paralysis of the respiratory centre. 


Fatal Dose and Fatal Period—Not determined. Six seeds of beans of Physostigma 
venenosum caused the death of a child. According to Blyth 6 mg. of physostigmine 
would be likely to be dangerous and about 205 mg. or 3 grains would be much beyond 
the least fatal dose.18 A patient was given after an operation for hernia 0.1 gramme of 
eserine sulphate (a non-official preparation, dose being 1/64 to 1/32 grain) to stimulate 
peristalsis, but he got convulsions and cyanosis and died from failure of respiration and 
of the heart’s action.19 A case“ is recorded in which recovery took place after inira- 
venous injection of 4 grain of eserine sulphate in 15 minims of water. 


Treatment.—Give emetics or wash out the stomach with charcoal and tannic acid. 
Atropine and chloral hydrate are both regarded as physiological antidotes. Give sti- 
mulants, and oxygen inhalation and artificial respiration may be resorted to, if necessary. 


Post-mortem Appearances.—Not characteristic. The mucous membrane of the 
stomach may be red and congested and may sometimes be covered with a tenacious 
mucus. The lungs are generally congested and oedematous. The brain is slightly 
hyperzemic. 

Chemical Analysis.—Physostigmine may be extracted from organic matter by 
rendering it alkaline with sodium bicarbonate and using ether or chloroform as a sol- 


vent. It is decomposed very easily; hence special care must be taken not to allow 
excess of mineral acids, heat or light to come into play. 


Tests.—1. Bromine water produces a red or orange-coloured turbid solution which 
will clear away. on heating. Strong chlorine water produces a red colour. 

2. On exposure to air and light, an aqueous solution of physostigmine is readily 
oxidized and produces rubreserine, which is red in colour. The red colour is decolourised 
on the addition of a reducing agent, such as sulphurous acid or hydrogen sulphide. If it 
is now shaken with excess of caustic alkali, it acquires a pink red colour. The red 
colouring matter, rubreserine, is dissolved out by chloroform and colours the solution 
orange-red. 


3. Two or three drops of a very weak solution of physostigmine dropped into a 
cat’s eye will produce contraction of the pupil. 

Medico-Legal Points.—Accidental cases of poisoning have occurred among children 
from eating the seeds. Accidental poisoning has also resulted from an overdose in medi- 
cine or from eserine solution having been instilled into the eyes or sprayed into the 
nose. 

Suicidal cases have occurred, but no homicidal case has yet been recorded. 

Physostigmine increases the irritability of the voluntary and involuntary muscles, 
causing muscular twitchings and peristaltic movements of the intestines. It contracts 
the pupils by stimulating the ends of the third nerve. It increases the secretions by 
stimulating the peripheral nerve endings. It augments the irritability of the peripheral 
re er etree mgr murray een a PEP SS ST La nL TI 


18. Poisons, their Effects and Detection, Ed. V, pp. 422, 423. 
19. Ars. Medici, Jan. 1932, p. 14. 


20. Slater, Brit. Med. Jour., Dec. 9, 1922, p. 1120. 
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erminations of the va in the heart and thus causes slowing of the heart beat, It 
depresses the motor centres in the cord and then in the brain. It causes death by failure 
of the respiratory centre. It is excreted in the urine, and has been found in the saliva 
and bile. ; ; ; 
Calabarine acts as a stimulant to the cord, and produces convulsions just like 


strychnine. 


EMIUM SEMPERVIRENS OR NITIDUM (YELLOW OR CAROLINA 
GELS JESSAMINE OR JASMINE) 


This is a plant belonging to N.O. Loganiacez, and grows in North America. Its 
root is a B.P.C. preparation and yields active principles, viz. gelsemine, gelseminine and 
gelsemic acid. bitter, inod talline alkaloidal subst 

ine.—This is a white, very bitter, inodorous, crystalline alka ubstance 
sparinuly selubie in water, but freely in alcohol and ether. With acids it forms crystal- 
line salts. Gelsemine hydrochloride is a non-official preparation, the dose being 1/60 
to 1/20 grain. . ; 

Gelseminine.—This is a highly poisonous alkaloid occurring as a yellowish-brown, 
amorphous powder, which is a mixture of alkaloids. It is slightly soluble in water, but 
freely soluble in alcohol and ether. Its salts are freely soluble in water. Gelsemine 
hydrochloride is a non-official preparation, the dose being 1/60 to 1/20 grain, 

Gelsemic Acid—This is a colourless, tasteless, odourless, crystalline substance. It 
is slightly soluble in cold water, more in hot water and freely in ether and chloroform, 
It forms salts, but with few metals. . . 

Symptoms.—Nausea, frontal headache, giddiness, ptosis, Strabismus, diplopia, dila- 
tation of the pupils, great muscular weakness, inco-ordination, paralysis, di: iculty of 
articulation and swallowing due to paralysis of the mouth and throat, depression of the 
temperature, pulse and respirations, and general prostration. Death occurs from res- 
piratory failure, the mind remaining clear. Sometimes, clonic convulsions may be seen, 


Fatal Dose—Twelve minims of the fluid extract of gelsemium have caused the 
death of a child, and three drachms of the same preparation (equivalent to 1/6 grain of 
gelsemine) have proved fatal to an adult woman. 


Fatal Period.—The usual fatal period is about three hours. The shortest is one 
hour, and the longest is seven hours and-a-~half. 


Treatment.—Emetics or thorough washing out of the stomach. Hypodermic injec- 
tions of digitalis and atropine. Digitalis will strengthen the heart, and atropine the 
respiration. Hot applications to the epigastrium and extremities. Oxygen, inhalation 
and artificial respiration, if necessary. 


Post-mortem Appearances.—No characteristic appearances. There may be conges- 
tion of some of the organs. 


Chemical Analysis.-To extract the alkaloids of gelsemium the organic matter js 
rendered slightly alkaline and shaken out with ether or chloroform, 


Tests for Gelsemium Alkaloids.—1. A drop or two of strong sulphuric acid added 
to a small portion of the extracted residue of the alkaloids of gelsemium produces a 
yellowish or brown colour. A solid particle of potassium dichromate or manganese 
dioxide drawn through the solution with a glass rod produces a reddish-purple colour, 
which changes to bluish-green. 

2. Physiological Test——Administered to frogs, cats or rabbits, the alkaloids cause 
prostration, convulsions, dilated pupils and asphyxia. 

Test for Gelsemic Acid—A drop of ammonia added to a drop of gelsemic acid dis- 
solved in sulpHuric acid produces a copious deposit of crystalline needles. 


_Medico-Legal Points.—Poisoning by gelsemium is generally accidental from thera- 
peutic overdoses. During the investigation of the Clark-Fulham murder case in Agra 
in 1912, it was suspected that Clark had administered gelsemine to Fulham with criminal 
intent. 

Gelsemine paralyses the spinal cord and respiratory centre, but has no action on 
the heart and brain. Sometimes it causes tetanic spasms. 

Gelsemine is eliminated in the urine. 


Gelsemium Elegans.—This is a creeper which contains an alkaloid gelsemine. It is 
frequently used in Lushai Hills in Assam as a poison for criminal purposes, usually for 
committing suicide. It produces acute pain in the abdomen, vomiting, purging and giddi~ 
ness.“ “A man drank a concoction of the root of this creeper meant for external use and 


died half-an-hour later. Post-mortem examinati 
the stomach were bletencnat xamination showed that the internal walls of 





“21, Beng. Chem. Examiner’s Annual ‘Rep., 1936, p. 18. , 
erg aan. Jour. Aug. 23, 1941, b. 71; Medico-Legal and Criminological Rev., Oct. 


CHAPTER XXXII 
CARDIAC POISONS 
NICOTIANA TABACUM (TOBACCO, TAMBAKU) ® 


This belongs to N.O. Solanaceze, and is originally a native plant of 
America, but is now cultivated largely all over India. 


The dried leaves of tobacco are used in India as articles of luxury by 
almost all classes of people, who use them either in the form of smoke or 
snuff, or chew them with lime alone or with lime and pan. The leaves are 
manufactured as cigars (cheroots) in Trichinopoly and Burma. 


The leaves yield two active principles, nicotine and nicotianine. 


Nicotine, CioHi4No.—This exists in all parts of the tobacco plant, but 
notably in the leaves, which contain from 0.6 to 6 per cent in combination 
with malic and citric acids. It is a colourless, volatile, oily liquid, turning 
brown and resinous on exposure to air. It has a burning acrid taste, and 
a penetrating, disagreeable odour. It is soluble in water, alcohol and ether, 
the solution being alkaline in reaction. It first stimulates and then depresses 
the vagal and vasomotor ganglia. Similarly, it first stimulates and then 
paralyses the cerebral and spinal centres. In smaller doses it contracts the 
pupils but when toxic symptoms develop, it dilates them. 


Nicotianine.—This is also known as tobacco camphor, and is a volatile, 
crystalline substance, unimportant from a medico-legal point of view. 


Duboisia Hopwoodii, belonging to N.O. Solanacez, and growing in 
Australia, contains piturine, a volatile liquid alkaloid, acting exactly like 
nicotine. | 


Symptoms.—These are burning, acrid sensations in the mouth and 
throat, which spread down the cesophagus to the stomach, and are followed 
by salivation, nausea, vomiting, sometimes diarrhoea, giddiness, faintness, 
numbness, muscular weakness, tremors, cold, clammy skin, and partial or 
complete unconsciousness. Hearing and vision may be affected, the pupils 
are at first contracted, but later on become dilated. The pulse is generally 
slow at first, and then becomes very rapid, and cardiac arrhythmias may 
occur. After very large doses, the pulse may be first accelerated and then 
slow and feeble. The respirations are at first rapid and laboured, and after- 
wards slow and sighing. Death occurs from respiratory failure caused by 
paralysis of the muscles of respiration, the heart continuing to beat for some 
time afterwards. Sometimes, there may be delirium and convulsions. In 
some instances death may occur very rapidly, the symptoms being those of 
sudden paralysis of the central nervous system. 


Chronic Poisoning.—This occurs from over-indulgence in tobacco for a 
long time. It may also occur amongst workmen employed in tobacco 
factories. 


Symptoms.—These are cough from irritation of the throat and bronchial 
tubes, wheezing and dyspnoea, loss of appetite, vomiting, diarrhoea, anzemia, 
faintness, cardiac irritability and weakness, quick, irregular pulse, tremors 
and impaired memory. Eye-sight may be affected, leading to amblyopia in 
the central field, particularly for coloured objects. | 


Fatal Dose.—Three to four drops of pure nicotine taken into the stomach 
would probably prove fatal to an adult. Recovery has, however, followed 4 
grammes of pure nicotine, as most of it had been eliminated by the vomiting 
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which occurred soon after ingestion.’ Half an ounce to one ounce of crude 
tobacco taken by the mouth has proved fatal. An infusion. of thirty grains 
of dry tobacco leaves given as an enema has resulted in death. 


Fatal Period.—Nicotine, when swallowed, may cause death almost imme. 
diately or within five to fifteen minutes. In rare cases death may be delayed 
for several hours. 


Treatment.—Elimination by washing out the stomach with warm water 
containing finely powdered charcoal, tannin, or a solution of iodine in potas- 
sium iodide. These drugs render the alkaloid insoluble. Gastric lavage 
with a 1: 10,000 solution of potassium permanganate is also recommended. 
Keep the patient in a recumbent posture, apply warmth to the body and. 
cold affusions to the head. Administer hypodermically atropine, strychnine 
and diffusible stimulants, such as brandy, ether, etc. Oxygen inhalation, 
artificial respiration and galvanism must be resorted to, when necessary. 
Vasodilators, e.g. nitrites and methacholine are useful for amblyopia. 


Post-mortem Appearances.—The odour of tobacco is usually noticed on 
opening the stomach, which may contain fragments of the leaves. The 
mucous membrane of the stomach and intestines is congested and inflamed, 
if death has not ensued rapidly. The brain, lungs and liver are usually con- 
gested. The blood is dark and fluid. 


Chemical Analysis.—Nicotine is separated from the organic mixture by 
making it distinctly alkaline with sodium hydroxide solution and distilling 
it with steam, the distillate being collected in 5 to 10 cc. per cent hydrochloric 
acid. The distillate is made alkaline, and shaken out with ether. The ether 
extract is evaporated to dryness, and the residue is tested for nicotine. 


Tests.—1. Schindelmeiser’s Test—The residue gives a rose-red colour, 
with a drop of 30 per cent chemically pure formaldehyde solution and a drop 
of concentrated nitric or sulphuric acid, if nicotine is present. If formal- 
dehyde solution is used in excess, a green colour is formed. Coniine or ani- 
line does not give this reaction. 


2. Roussin’s Test—A solution of iodine in ether mixed with an. ethereal 
solution of nicotine yields an amorphous, brownish-red precipitate which 
after standing for some hours crystallizes into long needles of a ruby-red 
colour. These are called “ Roussin’s crystals ”’, 


3. Biological Test—One cubic centimetre of a dilute aqueous solution 
of nicotine (1 : 1,000) injected into the dorsal lymph sac of a frog produces 
fibrillary twitchings in the muscles of the hind legs within a few minutes. 


Medico-Legal Points.—Poisoning by tobacco has occurred accidentally 
from ingestion, from excessive smoking, fr 


toms four hours later.2 Children have 
by sucking the juice of a tobacco pipe, 


Accidental cases of poisoning hav 


€ sometimes occurred from nicotine 
which, diluted with soft soap and wat | 


er, is used largely as a germicide and 


l. Ars. Medici, Jan. 1932, p. 14. 


2. Jones and Morris, Brit. Med. Jour., April 24, 1926, p. 739. 
8. Gill, Brit, Med. Jour. Vol. I, 1901,’ p. 1544, ? 
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insecticide, especially in agricultural districts. In 1926, a labourer + of Kent, 
who had used nicotine as an insecticide and kept it on a shelf in the kitchen 
with other bottles containing non-poisonous medicine, took some oi the nico- 
tine by mistake and died immediately. The following cases are the examples 
of severe nicotine poisoning as a result of absorption through the skin :— 


1. In the process of making an insecticide, a girl, 22 years old, accident- 
ally spilt about 2 drachms of a 95 per cent solution of nicotine on her overall 
sleeves. She changed the overall and washed her arm under the hot tap, 
dried herself, wiped her damp jumper sleeve, and went on with her job. 
Twenty minutes later she collapsed.® 


2. A man, aged. 35, sat down in a chair on the seat of which some 
“Nico-Fume Liquid” (a 4 per cent solution of free nicotine) had been 
spilled. He felt the solution wet through his clothes to the skin over the 
left buttock, an area of about the size of a palm, and recognized what it was 
by its characteristic odour. In about 15 minutes he was seized with severe 
symptoms of poisoning and recovered in 4 days. 


Soldiers sometimes apply tobacco to the skin with a view to becoming 
sick and thus escaping military duty. The usual method of malingering is to 
soak two strong cheroots in water for some hours, and to place at bed time 
one in each axilla, which is held in position by a bandage. The following 
morning poisonous symptoms supervene, so that the malingerer is unable 
to attend to duty. In order to ensure greater certainty of the effects, the 
water in which the cigars have been soaked is taken internally. Deacon? 
describes the case of an Italian soldier who thus suffered from tobacco poison- 
ing at the time of expiry of his leave, so that he was reported sick. 


Suicidal and homicidal cases of tobacco poisoning are rare. Douglas 
Cowburn ® reports the case of a woman who took an insecticide consisting 
of a mixture of nicotine apparently with suicidal intent, and who was sub- 
sequently found dead in a field with the empty bottle by her side which 
had contained the poison. In the celebrated case of Count Bocarme, nico- 
tine was administered to the brother of the Countess by force. Tobacco 
used to be a common agent for infanticide in the districts of Agra and 
Gwalior. It has also been employed to procure abortion. 


In addition to nicotine, tobacco smoke emanating from cigarettes, cigars 
and pipe tobacco contains carbon dioxide, carbon monoxide, hydrocyanic 
acid, hydrogen sulphide, ammonia and pyridine, which are responsible for 
the irritation of the throat and respiratory passages. 


Nicotine is eliminated partly by the lungs, but chiefly in the urine, the 
secretion of which it increases. It is also detected in the saliva and sweat. 
In nursing mothers who smoke excessively nicotine may be found in the 
breast milk. Lessage® asserts that wet nurses who chew or smoke tobacco 
can poison the babies they nurse and the symptoms produced are digestive 


disturbances, restlessness, dyspnoea, bradycardia, syncope, collapse and 
death. 


A ecase10 is recorded where a breast-fed infant, six weeks old, whose mother 
smoked twenty cigarettes a day, suffered from restlessness, insomnia, spastic vomiting, 
diarrhoea, rapid pulse and circulatory disturbances. The infant recovered after the 


4. A. Douglas Cowburn, Med.-Leg. and Criminolog. Rev., April 1933, p. 120. 

5. Lockhart, Brit. Med. J our., Feb. 11, 1933, p. 246. 

6. Faulkner, Jour. Amer. Med. Assoc. May 27, 1933, p. 1664. 

7. Brit. Med. Jour., July 10, 1923, p. 61. 

8. Med.-Leg. and Criminology. Rev., April 1933, pp. 120-121. 

2 Jour. Amer. Med. Assoc., June 6, 1926, p. 1787. 

. Wyckerheld Bisdan, M aandschrift voor Kindergeneskunde, Leyden, May 1937, p- 
392 ; Jour, Amer. Med. Assoc., July 10, 1937, p. 178. 
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mother’s milk was discontinued. Nicotine was detected in the mother’s milk. Such a 
result may, however, be a great rarity. 


Putrefaction has no effect on nicotine, which can be detected in the body 
some years after death. 


A non-poisonous alkaloid resembling nicotine has been isolated from the 
human body, and a ptomaine similar to nicotine has been found but is not 
sO poisonous. 


LOBELIA INFLATA (LOBELIA, INDIAN TOBACCO) 


This herb belongs to N.O. Campanulaceze and grows in North America. 


Lobelia nicotianz folia (Dhawal) belonging to the same natural order grows in 
Southern and Western India and the mountain ranges of Ceylon. Its leaves are serrated 
and hairy, and are very much like tobacco leaves. 


Both these plants contain an alkaloid lobeline, and lobelie acid. 


Lobeline.—This is a volatile, oily, yellow, liquid alkaloid, possessing a pungent taste 
and an odour like that of tobacco. It is slightly soluble in water, but freely in ether. 
It resembles nicotine very closely in action. 


The non-official preparations are Lobelia (the dried flowering herb), dose, 1 to 3 
grains, Tinctura lobelice cetherea (strength 1 in 5), dose, 5 to 15 minims, and Lobeline 
hydrochloride, B.P.C., dose, 1/20 to 3/20 grain, 


Symptoms.—Burning pain in the throat, esophagus and stomach, vomiting, distress- 
ing nausea, headache, giddiness, small, feeble and rapid pulse, pupils contracted and 
insensible to light, muscular twitchings, unconsciousness, collapse, stupor, coma and 
death ending the scene. Diarrhcea and dysuria are sometimes present. 


Fatal Dose.—Uncertain. A drachm of the powdered leaves has caused death. One- 
sixth grain of lobeline may produce poisonous symptoms. 


Fatal Period.—Uncertain. Death may occur within half-an-hour or may be delayed 
twenty-four to thirty-six hours. 


Treatment.—Produce vomiting, if it has not already set in. Wash out the stomach. 
Recumbent posture. External warmth and hypodermic stimulants, such as strychnine. 


Post-mortem Appearances.—Softening and inflammation of the mucous membrane of 
the stomach and intestines. Congestion of the vessels of the brain. 


Chemical Analysis——Lobeline is extracted with ether from 


solution. On evaporation of the ether, the residue gives a red col 
phuric acid and a violet colour with sulphomolybdiec acid, 


Medico-Legal Points.—The injudicious use of lobelia in medicine has 


i Por given, rise to 
fatal accidental poisoning. It has also proved fatal when administered as an aborti- 
acient. 


an alkaline aqueous 
our with strong sul- 


Lobeline is excreted by the kidneys, salivary glands and skin. 


PILOCARPUS MICROPHYLLUS (JABORANDI) 
The leaves of Pilocarpus microphyllus and other varieties of Pilocarpus (Jabo- 
randi), N.O. Rutacez, owe their toxic properties to the presence of the alkaloid, pilo- 
carpine, which is a colourless, oily liquid and forms crystalline salts with acids. 
Pilocarpine nitrate is a pharmacopeeial preparation, the dose being 1/20 to 1/5 grain by 
mouth or hypodermically. 


Pilocarpine stimulates the nerve endings and produces 


at pl. rofuse secretion of saliva 
and perspiration, 


causes contraction of the pupils and slows the pulse rate. 
Symptoms.—Flushing of the skin, salivation, lachrymation, perspiration, secretion of 
mucus, contraction of the pupils, cardiac depression, thirst, nausea, vomiting, diarrhcea, 
abdominal pain, difficult breathing, cyanosis, convulsions, collapse and death from para~ 
lysis of the respiratory centre or pulmonary cedema. 

Fatal Dose and Fatal Period—The usual fatal dose for an adult is 74 grains of pilo- 
carpine or its salts, although 1/6 grain of pilocarpine hydrochloride injected hypodermi- 
cally proved fatal in two cases. In one case a woman died in about 15 minutes, and in 
the other case a man died in about 10 hours.11 


Treatment.—Empty the stomach by emetics or b washing it out wi tassiu 
permanganate solution. Inject hypodermicall y & with potassium 


ie ee : 1/100 i 
physiological antidote. Later, give stimulants. grain of atropine sulphate as a 


. . 
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Post-mortem Appearances.—Not characteristic. There may be signs of asphyxia and 
cedema of the lungs. 


Chemical Analysis.—Pilocarpine is extracted with chloroform from the alkaline 
solution and evaporated. 


Tests——l. A small crystal of potassium bichromate is placed in a test tube con~ 
taining 1 to 2 ce. of chloroform. One cubic centimetre of a 3 per cent solution of hydro- 
gen peroxide and a fragment of the extracted residue are added, and the mixture is 
shaken vigorously for a few minutes. The aqueous upper layer becomes dark-purple in 
colour and the lower chloroform layer develops a dark-blue colour. 


2. A drop of the residue dissolved in dilute hydrochloric acid placed in the eye 
of a cat causes contraction of the pupil. 


Medico-Legal Points.—Accidental poisoning may occur from the eating of pilocarpus 
or jaborandi leaves or from an overdose of a pilocarpine preparation used in medicine. 
Owing to its depressant action on the heart it must be used with care in cardiac diseases. 


Areca or Betel Nut (Supari)—This is the nut or fruit of Areca catechu or betel nut 
palm, N.O. Palmaceze, which is cultivated in Southern India and Malaya. The nut is 
used as a masticatory by the people of India and Eastern Asia. It is cut into slices and 
is chewed alone or is taken with betel leaves, lime and catechu with or without tobacco. 
The nut is also used as an anthelmintic and as an astringent. 


The betel nut contains several alkaloids, the chief of which is arecoline, an oily 
liquid, which is soluble in water and most of the organic solvents, and boils at 220°C. 
It is highly poisonous and resembles pilocarpine in action. 


Acute poisoning may be caused by chewing unripe betel nuts, the chief symptoms 
being flushing of the face, profuse perspiration, bronchial spasm, contraction of the pupils, 
thirst, colicky pain in the abdomen, diarrhoea, tetanic spasms, difficult breathing, slow 
pulse and collapse. 

Some individuals are very sensitive to betel nuts, and develop poisonous symptoms 
soon after taking even a small fragment of a betel nut. In his annual report for the 
year 1938, the Chemical Examiner, Bengal, describes the case of a woman, aged about 
30 years, who, soon after taking a pan (betel leaf) prepared with lime, catechu, tobacco, 
and betel nut, felt giddiness and nausea, perspired profusely and died from collapse in 
half-an-hour. At the post-mortem examination the mucous membrane of the stomach and 
the brain and its membranes were found congested. 


Chemical Tests——1. Ten milligrammes of arecoline are mixed with hydrogen pero- 
xide and hydrochloric acid and evaporated to dryness on a waterbath. The residue is 
dissolved in 1 cc. of water, and the solution on the addition of some resorcinol and a few 
drops of strong sulphuric acid assumes a reddish-blue violet colour, which changes to 
red after some time. If ammonia is added in excess, the colour regains its original blue- 
violet colour, which appears lemon-yellow under quartz light. 


2. A drop of mercuric chloride solution added to a drop of a neutral solution of 
arecoline forms mostly octahedral crystals. 


DIGITALIS PURPUREA (DIGITALIS OR FOXGLOVE) 6 


This is a poisonous plant belonging to N.O. Scrophulariaceze, and grow- 
‘ing wild in the hedges in the South of England. It is now cultivated in India 
and many other parts of the world. 


The root, leaves and seeds of digitalis contain as active principles 
several glycosides, of which digitoxin, digitalin, digitalien, and digitonin are 
the most poisonous. 

The pharmacopeeial preparations of digitalis are as follows :— 


1. Digitalis Proeparata (Digitalis Pulverata, Prepared digitalis or Powdered digi- 
talis) —Dose, 4 to 14 grains. 


2. Tabelle Digitalis Preeparatcee (Digitalis Tablets) —Each tablet must contain one 
grain of prepared digitalis, if the quantity to be contained in a tablet is not stated. 
3. Tinctura Digitalis—Dose, 5 to 15 minims. 


The non-official preparations of digitalis are— 


1. Digitoxinum (B.P.C.)—A. mixture of digitoxin and gitoxin, occurring in minute, 
white crystals with an intensely bitter taste. Dose, 1/600 to 1/60 grain. . 


_ Nativelle’s digitalin granules consist mostly of digitoxin, the dose being 1/600 to 1/240 
grain. 


2. Digitalinum (B.P.C.).—-An odourless, yellowish-white powder with an intensely 
bitter taste and containing digitalinum verum and other water-soluble glycosides from 


~——\ 
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digitalis seeds. Dose, } to 1 grain subcutaneously for a single administration and 1/15 to 
1/5 grain subcutaneously for repeated administration. 


igoxin j i j tained from the leaves of Digitalis lanata. It is q 
pharnasopial hat bier neg Antene oa eam which occurs in colourless four or five- 
sided tabular crystals, having no odour, but possessing a bitter taste in dilute alcoholic 
solution. It is almost insoluble in water and in chloroform, but soluble in dilute alcohol. 
The initial dose is 1/60 to 1/40 grain by mouth. The maintenance dose is 1/240 grain 
once or twice daily. Intravenously the dose is 1/120 to 1/60 grain. Injectio digoxini (dose, 
150 to 300 minims intravenously) and Tabellce digoxini are the official preparations made 
from digoxin. 

Symptoms.—The toxic symptoms produced by digitalis are gastro- 
intestinal at first, and are then referable to its action on the heart. These 
are anorexia, thirst, nausea, vomiting followed by severe abdominal pain 
and perhaps watery diarrhcea, vertigo, severe headache, fatigue, malaise, 
fainting and oppression in the precordial region. The pulse is at first 
accelerated often due to extrasystoles and then slowed, pulsus bigeminus or 
other types of arrhythmias may occur; the rate may fall even to 25 per 
minute. The respirations are slow and sighing. The pupils are dilated and 
visual derangements, such as dimness of vision and changes in the perception 
of colour, are present. These are followed by drowsiness and coma. There 
may be delirium or hallucinations and convulsions. The urine may be sup- 
pressed in some cases. Death usually occurs from sudden syncope. It may 
take place on slight exertion during apparent convalescence. 


Fatal Dose.—Unceriain. Thirty-eight grains of the powdered leaves and 
nine drachms of the tincture have proved fatal, though recovery has ensued 
from much larger doses. One-fourth to half-a-grain of digitalin and one- 
sixteenth grain of digitoxin might cause the death of an adult. 


Fatal Period.—This varies from three-quarters of an hour to twenty- 
four hours, but may last several days. 


Treatment—This consists in the use of the stomach tube, or emetics, 
followed. by aperients, and the free use of vegetable infusions containing tan- 
nin. Tea or coffee may also be given with advantage. Keep the patient 
warm and in a recumbent posture, administer atropine, strychnine and other 
stimulants and apply sinapism to the chest. 


Post-mortem Appearances.—Not characteristic. There may be fragments 
of digitalis leaves in the stomach, which may be found congested and 
inflamed. 


Chemical Analysis——The glycosides may be extracted with chloroform 
from the acidified organic material. 


_  Tests.—Digitoxin.—Strong sulphuric acid produces a green colour which 
is not affected by bromine water. 


Digitalin.—Dissolved in strong sulphuric acid, it forms a yellow colour, 
which rapidly changes to blood-red. The addition of bromine water changes 
the colour to violet-red. Heated gently with a few drops of a mixture con- 
taining equal parts of strong sulphuric acid and alcohol, digitalin turns 


yellow-brown. The addition of a drop of a dilute solution of ferric chloride 
changes the colour to bluish-green. 


Digitonin—Strong sulphuric acid produces a red colour, which is intensi- 
fied by adding bromine water. 


Medico-Legal -Pomts—Poisoning by digitalis is not a frequent occur- 
rence. A few accidental cases have occurred from an overdose of one of the 
medicinal preparations or from eating the leaves by mistake. 


Digitalis is rarely used for suicidal purposes, and has been used only 
once as a homicidal poison, when a homceopathic physician, La Pomerais, 
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killed a widow in Paris in 1864, by giving her digitalia. He had pecuniary 
interest in her death. 


Digitalis is not excreted by the kidneys as fast as it is absorbed into the 
system, hence it is regarded as a cumulative poison. Persons, who have 
been taking it for a long time, may suddenly develop the symptoms of poison- 
ing without any subsequent increase in the dose. In such cases the quantity 
of the urine should be measured to find out if it is diminished, or digitalis 


should be prescribed with a diuretic, or should be omitted for one week in 
every four weeks. 


Strophanthus.—The seeds of Strophanthus kombe, N.O. Apocynacesx, 
contain as the chief active principle, the glycoside, strophanthin (kombe 
strophanthin or strophanthin-k), which occurs as a white or yellowish-white, 
crystalline, bitter powder. It is soluble in water and in alcohol, the non- 
official dose being 1/240 to 1/60 grain by intramuscular or intravenous 
injection. The official preparation made from powdered strophanthus (Stro- 
phanthus pulvis) is Tinctura strophanthi, the dose being 2 to 5 minims. 


The seeds of Strophanthus gratus and the wood of Acokanthera schim- 
peri contain a crystalline glycoside, ouabain or strophanthin-g. It is soluble 
in water and in dehydrated alcohol, and has a bitter taste. It is a pharma- 
copeeial preparation, the dose being 1/500 to 1/240 grain by intravenous 
injection. It is approximately twice as toxic as strophanthin-k. 


Strophanthus resembles digitalis in its pharmacological and poisonous 


actions, but it acts more rapidly. It is not a cumulative poison, as it is 
excreted more rapidly. 


Chemical Analysis—Strophanthin may be isolated from the acidified 
aqueous mixture of the suspected organic material by using amyl alcohol or 


benzol as a solvent. On evaporating the solvent the residue is identified by 
the following test :— 


Strong sulphuric acid produces an emerald green colour, which changes 
to brown. 


QUININE (QUININA) CaH2O:Na 


This is an alkaloid which exists in combination with cinchonine and other alkaloids 
as salts of quinic or chinic and quinotannic or cinchotannic acids in the bars of various 
species of cinchona plants, N.O. Rubiaceze. These plants are native to Western South 
America, but are now cultivated in Java and India. 


Quinine occurs in white, acicular, inodrous crystals having a bitter taste. It is 
insoluble in water, but dissolves in alcohol, ether, chloroform, benzene and carbon disul- 
phide. It reacts like an alkali, and forms neutral and acid salts with acids. Thus, quinine 
sulphate, quinine bisulphate, quinine hydrochloride and quinine dihydrochloride are offi- 
cial preparations, the dose of each being 5 to 10 grains. Dissolved in water, these salts 
have a blue fluorescence, when sulphuric acid is present. 


Quinine is a protoplasmic poison and reduces the metabolism of the body. In suffi- 
ciently large doses it paralyses and destroys all forms of living matter. 


Symptoms.—These are giddiness, headache, ringing in the ears and partial deafness, 
epistaxis, disorders of vision, e.g. blurring of vision, constriction of visual fields, etc., 
quinine amblyopia, difficulty of speech, pain in the abdomen, vomiting, diarrhcea, mental 
depression, confusion of thought, muscular weakness, itching, erythematous or urticarial 
rash on the skin, hemoglobinuria, cold, clammy skin, gasping respiration, slow and imper- 
ceptible pulse, collapse, cyanosis and death from respiratory failure. Delirium and con~ 
vulsions have sometimes been observed. 


Fatal Dose.—Uncertain. Doses of 30 to 60 or 80 grains of quinine have caused 
alarming symptoms. Forty grains of quinine have caused the death of a child,12 and 
00 grains !3 of quinine, 120 grains14 of quinine hydrochloride, 225 grains14* of quinine 

12. Beng. Chem. Examiner’s Annual Rep., 1931, p. 6. 
13. Pharm. Jour., April 10, 1948, p. 250. 


14. Autenrieth, Detection of Poisons, Ed. VI (Eng. Transl. by Warren), pp. 212, 213: 
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sulphate and 240 grains 15 of quinine bisulphate have proved fatal to adults. On the other 
hand, much larger doses have been recovered from. In one case one ounce of quinine 
produced only confusion and noises in the ears.16 


Fatal Period—Death may supervene from in a few minutes to four or seventeen 
hours, or may be delayed several days. 


Treatment.—Administer emetics or wash out the stomach and leave hypertonic 
sodium sulphate solution in for rapid elimination of the poison, and give hypodermic 
injections of strychnine, digitalin and camphor. Give hot infusions of coffee and apply 
warmth to the body. Resort to artificial respiration, if necessary. 


Post-mortem Appearances.—There may be congestion of the organs. There is 
usually haemolysis of the red blood corpuscles. In a case where the three soldiers died 
after swallowing a solution of 16 grammes of quinine hydrochloride, the post-mortem 
examination of the bodies showed that the gastric mucous membrane was macerated, both 
kidneys were hypereemic and the bases of the lungs were congested. 


Chemical Analysis——-Quinine may be extracted from aqueous alkaline solutions with 
ether, benzene or chloroform. Upon evaporation, a resinous, amorphous residue is left in 
which quinine may be recognized by the following tests :— 


1. When the residue is dissolved in a little dilute acetic acid and 5 to 11 drops of 
saturated chlorine water are added, a green colour due to thalleioquin is obtained on the 
addition of ammonia in excess if quinine is present. 


2. If a few cubic centimetres of dilute sulphuric acid are added to a solution of a 
quinine salt, a distinct blue fluorescence is formed. This is a delicate test, which shows 
reaction in dilutions as high as 1 in 100,000. 


Medico-Legal Points.—Cases of poisoning by quinine are mostly accidental from 
overdoses. Owing to idiosyncrasy, even medicinal doses have sometimes produced 
poisonous symptoms. Thus, Bannerjil’ reports the case of his younger brother who used 
to complain of toxic symptoms even after the administration of 4 grain of quinine. 
Krishnamurty 18 records the case of a male, 30 years old, whose face became swollen and 
flushed and who complained of inordinate itching all over the body within ten minutes 
after he had taken 5 grains of quinine. Cruikshank 19 also quotes the case of a woman, 
63 years old, who nearly collapsed after an injection of 1 cc. solution containing 0.3 
gramme quinine and 0.065 gramme urethane. He suggests the following test to be per- 
formed where there is reason to suspect idiosyncrasy to quinine :— 


If a drop of a 1 per cent solution of quinine hydrochloride is placed on the forearm 
and the skin under it is scarified, a definite wheal surrounded by erythema appears ten 


minutes later in individuals susceptible to quinine. A control of sterile water shows only 
slight redness. 


Quinine has been taken for suicidal purposes, but does not seem to have been used 
homicidally. 


Quinine excites the pregnant uterus and occasionally causes abortion; hence it is 
often used as an abortifacient, and has sometimes produced poisonous symptoms. A 
married woman,?9 34 years old, swallowed 16 pills containing 6.08 grammes of quinine 
sulphate or 5.04 grammes (76 grains) of the pure alkaloid with a view to procuring abor- 
tion, Within a few hours she was taken ill with headache, vomiting, pyrexia and in- 
creased pulse rate. The conjunctive showed an icteric tinge, and the. urine was almost 
black. There was abdominal pain with bleeding from the vagina and scarlet rash all over 
the body. The patient became restless, drowsy and later developed hiccup before she 
died on the tenth day. Abortion had occurred before death. 


Quinine is eliminated for the most part unchanged in the urine. It may be detected 


in the urine within fifteen to thirty minutes after its administration by the mouth, and 


excretion may continue for forty-eight to seventy-two hours. Traces may also be found 
in the saliva, sweat and milk. 


NERIUM ODORUM (WHITE OR SWEET-SCENTED OLEANDER, * 
KARAN OR KANER) 


This plant belongs to N.O. Apocynaceze, and is grown. in gardens in India 
for its beautiful white or pink flowers, which are given as offerings to gods 
a | 

15. Raven, Brit. Med. Jour., July 9, 1927, p. 50. 


16. Cushny, Pharmacology and Therape ties, Ed. XIII, p. 
17. Ind. Med. Gaz., Sep. 1928, p. 533. HI, p. 702. 


18. Ind, Med. Gaz., March 1927, p. 142. 
19. Brit. Med. Jour., Jan. 19, 1929, p. 104. 


20. C. K. Vartan and G. Discombe, Brit. Med. Jour.,, March 30, 1940, p. 525. 
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by Hindu worshippers. It has lanceolate leaves and has a two follicled fruit 
which contains numerous seeds. 


All parts of the plant are poisonous. S. R. Naidu and his co-workers 21 
have isolated from the plant an active principle, nerin, (C3;Hs90i9), which 
is a pure, white, crystalline glycoside. It is sparingly soluble in water, ether, 
petroleum ether and benzene, but dissolves readily in alcohol, acetone and 





Fig. 195.—Nerium Odorum. 


chloroform, and melts at 123°C. It is highly poisonous, and when injected 
into the dorsal lymph sac of a frog, it produces paralysis and death. The 
average minimum fatal dose for a frog weighing about 10 grammes is one- 
fiftieth of a milligramme. Eight milligrammes injected into the abdomen of 





21. Madras Chem. Examiner’s Annual Rep., 1937, p. 8; Jour. and Proceedings of the 
Institution of Chemists (India), Vol. XV, Dec. 1943, pp. 134-144. 
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a dog, weighing about 4.1 kilogrammes, kills it within an hour, the symp- 
toms being progressive paralysis starting from hind limbs, defecation, retch- 
ing, and froth at the mouth. 


About one-eighth of a milligramme of strychnine is about the average 
minimum fatal dose for a frog, weighing about 10 grammes; hence nerin 
appears to be about six times as poisonous as strychnine to a frog. 


Symptoms.—Difficulty of swallowing and articulation, abdominal pain, 
vomiting, profuse frothy salivation and diarrhceea. The pulse is first slowed 
and later becomes rapid and weak. The respirations are hurried from the 
beginning. These are followed by dilated pupils, muscular twitchings, 
tetanic spasms, drowsiness, unconsciousness, coma and death. Lock-~-jaw is 
frequently present, while diarrhcea is occasionally absent. 


Fatal Dose.—Uncertain. More than a quarter of a tola (1 tola = 180 
grains) of the fresh root bark have produced poisonous symptoms. Two 
hundred and fifty grains (about half an ounce) of the root may be con- 
sidered to be an average fatal dose for an adult.” 


Fatal Period—Uncertain. Death may take place in about twenty-four 
to thirty-six hours. A Hindu female, aged 20 years, who took oleander root 
as an abortifacient, died in two or three hours.** 


Treatment.—Evacuation by washing out the stomach. Give stimulants, 
such as ether, and treat the symptoms. 


Post-mortem Appearances.—Not characteristic. There may be con- 
gested patches in the stomach and upper portion of the small intestine. 


Tests.—When dissolved in concentrated sulphuric acid, a minute frag- 
ment of the acid ether extract of the root bark or leaves of Nerium odorum 
obtained by the Stas-Otto process produces an immediate crimson colour 
which assumes a deeper tint on standing. It also gives Keller’s testa slow 
green colour appearing in the acetic acid layer and an immediate crimson 
colour in the sulphuric acid layer. Both the colours are stable for several 
days. Keller’s test is performed by dissolving the extract in 1 ce. of glacial 
acetic acid containing 5 per cent ferric sulphate and floating this solution on 
the surface of a mixture of concentrated sulphuric acid (100 parts) and 5 
per cent ferric sulphate (1 part). 


__ This extract does not reduce Fehling’s solution but, after hydrolysis 
either with hydrochloric acid or with emulsin, it reduces Fehling’s solution. 


Medico-Legal Points——The root is used internally by ignorant people as 
a remedy for venereal diseases. Hence accidental poisoning, sometimes 
with fatal consequences, have occurred from the administration of the root 
or its decoction. Two Mahomedans drank each a eupful of a strong decoc- 
tion of the root as an anodyne for pain in the loins. One of them died in 
about 36 hours, and the other recovered after prolonged illness.?4 


In the form of a paste the root is used in the treatment of cancers and 
ulceration. The decoction of the leaves is applied externally to reduce 
swellings. 


Criminally, the root is used as an abortifacient both as a local application 
and as an internal administration. The root and the leaves are often used 
as a paste or decoction for suicidal purposes, especially in Western and 
Southern India. _A case is recorded in which a man first took oleander and 
then to hasten his death he hanged himself on the same tree of oleander.*5 


22. C. L. Bose, Indian Med. Gaz., Nov. 1901, p. 412. 
23. Bengal Chemical Examiner’s Annual Report, 1929, p. 13. 
24, Kali Mohan Sen, Ind. Med. Gaz., April 1899, p. 118 

25. Bengal Chemical Examiner’s Annual Report, 1923. 
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A man of Parner in Ahmednagar District committed suicide by taking the 
juice of Kaner root (Nerium odorum) .*° 


Nerium odorum is sometimes used as suicidal poison and rarely as a 
homicidal poison, but it has caused death when administered as a love potion. 
In his annual report for the year 1949, the Chemical Examiner, Madras, cites 
a case in which a man offered some pills containing oleander to the barren 
wives of a man saying that they were “ prasadams” of a deity. The husband 
and the two wives took them and suffered from poisonous symptoms. One 
of the wives died and the other wife and the husband recovered. In his 
annual report for the year 1951 the Chemical Examiner, Uttar Pradesh and 
Madhya Pradesh, mentions a case in which a woman of Surguja District in 
Madhya Pradesh suspecting her step-mother-in-law of having her two chil- 
dren by witchcraft mixed Kaner paste with sharbat and administered it to 
her step-mother-in-law while she was drinking liquor along with other 
persons during a wedding. She felt burning sensation inside, vomited several 
times and died two hours later. Kaner was detected in the portions of 
viscera and other articles received for examination. 


As a cattle poison the juice of the root is sometimes smeared on a rag, 
which is then inserted into the anus of the animal intended to be killed. 


Oleander was detected in the viscera of the female bodies which 


were completely burnt externally at the cremating place in Midnapur and 
Bhubneshwar (Puri) .?7 


CERBERA THEVETIA OR THEVETIA NERIIFOLIA (EXILE OR YELLOW 6 
OLEANDER, PILA KANER) 


This is a plant belonging to N.O. Apocynacex, and is widely cultivated 
as an ornamental shrub in gardens in the plains in India. It has linear 
lanceolate leaves, large, yellow bell-shaped flowers and a green, globular 
fruit containing a single nut, light brown in colour and triangular in shape 
with two cells, each enclosing a pale yellow seed. The plant is highly 
poisonous and contains as active principles two glycosides, namely, thevetin 
and cerberin. Both these glycosides reside in the milky juice which exudes 
from all parts of the plant. Thevetin, Co,Hg,O12, is sparingly soluble in 
water, but dissolves readily in ether and choroform, and melts at 178°C. It 
is highly poisonous and, when injected into the dorsal lymph sac of a frog, 
produces convulsions and death. The minimum fatal dose for a frog weigh- 
ing about ten grammes is one-fiftieth of a milligramme. Ten milligrammes 
injected into a dog weighing about three kilogrammes produces defecation, 
vomiting with retching, frothy salivation, paresis of the hind limbs and ter- 
minal spasms, and causes death in about ninety minutes. Cerberin, 
CopH3g014, is freely soluble in water and alcohol but insoluble in ether, 
benzene or chloroform, and is also toxic, the lethal dose for a frog weighing 
about ten grammes being about one-fortieth of a milligramme. Eight milli- 
grammes injected into a dog weighing about three kilogrammes produces 
frothing at the mouth, retching with vomiting and collapse, and causes death 
within an hour. Its paralytic action is not so well marked as that of nerin 
or thevetin.?§ 


Ghatak °° isolated from the kernels of the seeds of yellow oleander, two 
glycosides, thevetin and thevetoxin. The first glycoside was obtained in 
snow-white, slender needles melting at 192°C. by recrystallization from 





26. Bombay Chemical Analyser’s Annual Report, 1927, p. 5. 

27. Bengal Chemical Examiner’s Annual Report, 1923. 

28. S. R. Naidu et al, Jour. and Proc. Inst. Chem., Vol. XV, Dec. 19438, pp. 134-144, 
29. Bull. Acad. Science, U.P., 1932, IT, No. 2. 
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dilute alcohol. The second glycoside when recrystallized twice from hot 
water was obtained in slender, shining, silky needles melting at 178°C, 
Both these glycosides were thought to be highly poisonous, but Bhatia and 
Lal 2° have demonstrated from experiments that thevetoxin is less toxic than 
thevetin and resembles in action the glycosides of digitalis. 





Fig. 196,—Cerbera Thevetia. 


Symptoms.—Burning pain in the mouth and dryness of the throat, 
tingling and numbness of the tongue, vomiting and often diarrhcea, headache, 
dizziness, dilated pupils, and fainting. The pulse is soft and slow, later 
becomes rapid, weak and irregular. Collapse sets in, and death occurs from 
heart failure. Tetanic convulsions are sometimes observed. 


Fatal Dose.—Uncertain. One seed has killed a child, about 4 years old. 
Hight to ten seeds would prove fatal to an adult. 


__,_ Fatal Period.—Uncertain. A young man died in 2 to 3 hours after he 
took his meal mixed with the powdered root.? 


Treatment.—Same as in white oleander poisoning. 


Post-mortem Appearances.—Not characteristic. In the case of a Hindu 
male who died shortly after taking some yellow oleander the mucous coat 
of the stomach was thrown into exaggerated folds, the general surface of 
which was congested, and of a deep red colour; scattered about the folds 
were some inflammatory spots of a lighter colour than the general surface, 
somewhat glistening and stellate in appearance. Several irregular a d 
ments like millet seeds were found scattered in the mucous folds of the 


30. Ind. Jour. of Med. Research, XXI, 3 


, Jan, 1934, p. 608. 
31. S. Bannerjea, Ind. Med. Gaz., Jan. 1 22, ® 


923, p. 
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stomach, which on analysis were found to be those of yellow oleander. The 
duodenum to the extent of four inches was brick-red in colour, and had an 
irregular purple patch in the centre. The liver was congested.?? 


Chemical Analysis.—Cerberin is easily destroyed by hydrolysis with 
dilute hydrochloric acid and by the gastro-intestinal secretions; hence it is 
rarely detected in the viscera usually preserved for chemical analysis. 
Thevetin is resistant to a large extent to such destruction, and is, therefore, 
the only glycoside available for extraction and identification in cases of 
poisoning by yellow oleander. Thevetin is contained in the acid ether 
extract obtained by submitting the visceral matter to the Stas-Otto process 
and may be recognized by the following tests :— 


1. If the extract is treated with concentrated sulphuric acid or syrupy 
phosphoric acid followed by heating on a boiling water bath for five to ten 


minutes, a yellowish-brown colour is formed, which slowly changes to a 
bright pink colour. 


2. Keller’s Test—The ether extract is dissalved in 1 cc. of glacial 
acetic acid containing 5 per cent ferric sulphate, and this solution is allowed 
to float on the surface of a mixture of concentrated sulphuric acid (100 parts) 
and 5 per cent ferric sulphate (1 part). An immediate blue colour appears 
in the acetic acid layer, and a slow mauve colour in the sulphuric acid layer. 


3. The ether extract, when rubbed on the tip of the tongue, produces 
a tingling sensation and rawness lasting for an hour or more. The sensation 
is restricted to the area of application, and does not extend to the other parts 
of the tongue or to the lips as happens in the case of aconite. 


4. The dry extract dissolved in about 1 cc. of water and injected into 


the dorsal lymph sac of a frog produces convulsions in a few minutes fol- 
lowed by paralysis and death. 


The portions of yellow oleander, such as particles of the pericarps or 
kernels of the seeds, root-bark or leaves, boiled with dilute hydrochloric 
acid, impart a blue colour to the mixture. If an alcoholic extract of the 
seeds is warmed with dilute hydrochloric acid, a deep bluish-green colour 


is produced. The colour disappears on adding a solution of potassium 
permanganate. 


Medico-Legal Points.—The root and the seeds are often used for procur- 
ing criminal abortion, and occasionally for suicidal and homicidal purposes. 
In his annual report for the year 1927, the Chemical Analyser of Bombay 
reports a case in which the powdered seeds were given to a woman to be 
administered to her husband as a love philter, as a result of which he would 
become a mere puppet in her hands. The seeds are also commonly used for 
poisoning cattle, especially in the States of Bombay and Madras. For this 
purpose the seeds are powdered and are administered to an animal in the 
form of a paste concealed either in an ear of corn or inside a chapati. 


In his annual report for the year 1938, the Chemical Examiner, Madras, 
mentions that accidental poisoning occurs in children by eating the flowers. 


Illustrative Cases.—1. Abortion—A young Hindu widow rubbed two seeds of yellow 
oleander with treacle in a mortar and swallowed them to procure abortion. She suffered 
from poisonous symptoms, gave birth to a healthy male child on the fourth day and ulti- 
mately recovered—Jadub Kristo Sen, Ind. Med. Gaz., Nov. 1901, pp. 412-413. 


2. Suicide—(a) A Hindu male, aged 22 years, took 8 seeds of yellow oleander 
(Kaner) squashed up with one pice worth of vermilion to end his miserable life. After 
three hours he vomited once, and then was in a stuporous condition, and could not raise 
or hold up his head. The arms and legs were flaccid, and saliva and ropy mucus were 
flowing from the angles of the mouth. At intervals he tossed his head from side to side 
and threw up his arms and legs. The pulse was feeble, slow, and 36 per minute with 





32. Daley, Ind. Med. Gaz., August 1903, p. 296. 
46 _ 
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marked irregularity. The respiration was slow and hurried. The pupils were normal 
and reacted to light. The blood pressure was 120/76. After inhaling a few whiffs of 
ammonia the patient opened his eyes and was able to answer questions. The stomach 
was washed out and 1/100 grain of atropine was injected hypodermically every four hours, 
A dose of magnesium sulphate was given to clear the bowels. Next day the patient was 
spitting bilious fluid, and felt hungry. Atropine was continued for 8 or 9 days until dilated 
pupils, dry skin and great thirst were noticed. After complete recovery, he was handed 
over to the police to take his trial in a law Court—Bhupendra Mohan Roy, Ind. Med, 
Gaz., Aug. 1927, p. 450. 

(b) A woman took some powdered seeds of yellow oleander after she had been 
dragged and beaten with leather slippers by two persons, and died in two hours. Oleander 
was detected in the stomach and contents of the deceased——Madras Chem. Examiner's 
Annual Report, 1949; see also his Ann. Rep., 1950. 


3. Homicide—(i) A Mahomedan male was given by his wife some powder of 
yellow oleander seeds mixed probably with mercuric chloride in food. Soon after taking 
the meal, the victim complained of severe burning sensation in the throat and stomach, 
vomited several times, and expired in 6 to 7 hours. This appears to be an unusual com- 
bination of poisons for homicidal purposes—Bengal Chem. Examiner's Annual Report, 
1948. 


(ii) A case occurred in Bhandara, where a woman tried to murder her husband by 
giving him some powder of yellow oleander seeds in Ambil, a rice preparation. The 
powder was mixed up with dirt from the ear of a young buffalo, and was given to the 
woman by her paramour.—UP. Chemical Examiner’s Annual Report, 1948; see also his 

eport, 1949. 


A case is recorded where yellow oleander could be detected in the 
stomachs and contents of the two bodies that had been exhumed and had 
undergone decomposition.** 


The bark is used as an antipyretic in small doses, 2 grains of the pow- 
dered bark being equivalent to an ordinary dose of cinchona. In large doses 
it acts as an emetic and purgative and produces toxic effects. 


Cerbera Odollam (Dabur or 
Dhakur).—This plant belongs to 
N.O. Apocynacez, is similar in 
action to Cerbera thevetia and 
grows in swamps and creeks on 
the coasts of India and Ceylon. 


It has fleshy lanceolate leaves, 
large, white flowers like those of 
jasmine and green, fibrous fruits 
enclosing a kernel. The kernel 
on extraction with petroleum 
spirit or ordinary ether gives a 
non-poisonous oil, which is used 
for burning and anointing the 
head. An alcoholic extract of 
the defatted kemels yields a 
glycoside, cerberin, which is the 
same as is contained in Cerbera 
thevetia. 

In the State of Madras and in 

the State of Travancore-Cochin 
the kernel is criminally taken by 
women for the purpose of com-~ 
mitting suicide and is acci- 
dentally taken by children in 
mistake. 
The symptoms are violent 
vomiting, purging, irregular re~ 
spiration, general paralysis, col- 
lapse and death from heart 
failure. 


Test.—Treated with  boilin 
dilute hydrochloric acid, cere 


Berin forms a blue or bluish- Fig. 197.—Cerbera Odollam. 


eee 
33. Madras Chem. Exam. Annual Rep., 1933, p. 9. 
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‘reaction pseudaconitine presents a close analogy with aconitine, and on 
hydrolysis splits up into acetic acid, veratric acid and pseudaconine. 


Aconitum. chasmanthum is the chief source of the aconite which is known 
as Bish or Bikh in the market of Calcutta. It yields an alkaloid, indaconi- 
tine. Aconitum spicatum is often called Aconitum ferox and contains an 
alkaloid, bikhaconitine. 


Of these three alkaloids derived from the Indian species of aconite 
pseudaconitine is the most toxic. Indaconitine and bikhaconitine are less 
toxic than the former, but are more poisonous than aconitine. 


The root of the Indian species of aconite, when dried and steeped in oil, 
is a black, plump, heavy tuber, 2 to 4 inches long, and has a disagreeable 
odour like hydraceum, and a reddish-brown resinous fracture. It is known 
in the vernacular as Bish, Telyabish or Bachnak, and is extensively used 
both externally and internally by Vaids and Hakims in the treatment of 
muscular rheumatism, neuralgia and paralysis. It is administered in 4 to 
a-grain doses, after it is soaked in cow’s urine for at least three days, where- 
by it loses much of its poisonous property. 


Aconitum heterophyllum is a non-poisonous variety of aconite, and is 
known in the vernacular as Atis. It grows in the sub-Alpine and Alpine 
zone of the Himalayas. Its tuberous root is used in Indian medicine as a 
tonic and anti-periodic. The root contains a non-poisonous, amorphous 
alkaloid, atisine, and aconitic acid. 


Symptoms.—The symptoms supervene immediately, or within a few 
minutes, after swallowing a poisonous dose of aconile or aconitine or any 
of its preparations. These are severe burning and tingling of the lips, 
tongue, mouth and throat, followed by numbness and anzesthesia of these 
parts. Nausea, salivation, pain in the abdomen and vomiting usually occur,» 
but diarrhoea is rare. Later, tingling and formication spread over the whole 
body, causing great uneasiness to the patient. The pupils contract and dilate 
alternately, and vision is impaired. The patient complains of vertigo, rest- 
lessness, great prostration, and pain and weakness of the muscles with 
twitchings and spasms. The pulse is slow, feeble and irregular, and the 
respirations are first rapid, but soon become slow, laboured and shallow. 
The skin is cold and damp, with sub-normal temperature. Death occurs 
usually from syncope, or in some cases from asphyxia. In most cases con- 
sciousness is retained till near the end, but sometimes delirium or convul- 
sions, insensibility and coma have been observed. 


Fatal Dose—Fifteen grains of Indian aconite root would roduce alarm- 
ing symptoms, and twenty to thirty grains would probably ‘prove fatal. 
Thirty-five and sixty grains of the root of Aconitum napellus have each 
caused death. One drachm of the tincture and twenty minims of the lini- 
ment have respectively proved fatal, but recoveries have followed half an 
ounce of the tincture and two ounces of the liniment. One-thirtieth to one- 


tenth grain of pure aconitine is probably a fatal dose. One-fifteenth grain 
of aconitine nitrate has produced a fatal result. 


Fatal Period.—The usual fatal period is from one to five hours, but may 
sometimes be delayed for twenty hours. A boy, 12 years old, died in thirty 
minutes after having been given some sweet containing aconite by one of 
the “antiparty ”.24 In non-fatal cases the symptoms of numbness and ting- 
ling persist for a long time after the severe toxic symptoms have subsided. 


_Treatment.—Use emetics or wash out the stomach with a solution of 
iodine in potassium iodide, or a solution containing animal charcoal or tannic 


ee 
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acid. Maintain the recumbent posture, administer amyl nitrite by inhala- 
tion or atropine and diffusible stimulants, such as digitalis, strychnine and 
ather hypodermically. Keep up the body heat by hot water bottles, friction 
and covering the patient with blankets. Oxygen and artificial respiration 
may be resorted to, if necessary. 


Hypertonic saline may be administered intravenously to combat collapse. 
A woman swallowed about one ounce of A.B.C. liniment, and suffered from 
symptoms of acute poisoning. She soon got into a collapsed condition but 
recovered after the intravenous injection of 3 pints of hypertonic saline.®5 


Post-mortem Appearances.—Not characteristic. Fragments of the root 
may be found in the stomach contents. The mucous membrane of the stomach 
and small intestine may be congested and inflamed. There is usually marked 
general venous congestion with dark fluid blood. 


Chemical Analysis.—Aconitine is extracted from an organic material by 
digesting it with dilute alcohol made slightly acid with tartaric acid, at first 
at room temperature and later at about 60°C. The fat present is separated 
by keeping the alcoholic filtrates in the ice-box. The fat is then removed 
and the filtrate is evaporated at room temperature under a vacuum. The 
solution is rendered alkaline by adding sodium bicarbonate, and ether and 
chloroform are used as solvents for the final extraction. 


Tests—1. A few drops of a 5 per cent solution of auric chloride, added 
to the extracted residue dissolved in 2 or 3 drops of dilute hydrochloric acid, 
produce an amorphous precipitate, which shows golden yellow needles or 
rectangular prisms, if crystallized from alcohol. 


2. Alvarez’s Reaction.—Five to ten drops of pure bromine are added to 
a small portion of the purified residue in a porcelain dish and evaporated on 
a water bath. One to two cubic centimetres of concentrated nitric acid are 
added, and the mixture is evaporated to dryness. A few drops of bromine 
are again added, if the solution loses its colour. One cubic centimetre of a 
saturated alcoholic solution of sodium hydroxide is added, and the mixture 
is evaporated to dryness. A red or brown residue is obtained, which is 
allowed to cool. Five or six drops of a 10 per cent solution of copper sul- 
phate are added to it, when a green colour develops. 


3. Palet’s Reaction—A few drops of a mixture of 25 g. of syrupy phos- 
phoric acid (85 per cent) and 1 g. of sodium molybdate are added to a small 
portion of the purified residue in a porcelain dish and heated over a flame. 
A. violet colour develops. 


4. Physiological Test.—Tingling and numbness of the tongue and lips 
lasting for several hours are produced, if a small drop of a solution obtained 
by dissolving a fragment of the residue in very dilute hydrochloric acid is 
placed on the tongue or the smallest fragment of aconite root is chewed 
between the front teeth. 


A few drops of this solution injected under the skin of a frog or mouse 
will produce the toxic effects and will cause the death of the animal, usually 
within an hour. 


Pseudaconitine gives a positive reaction with Vitali’s test, and melts at 
211°C., while aconitine does not give this test, and melts at 198°C. 


The chemical tests mentioned above are positive only if pure aconitine 
is available, but in actual practice it is hardly possible to obtain the pure 
alkaloid; hence the physiological test has to be relied upon for its identi-~ 
fication. 





35. Talukdar, Ind. Med. Gaz., Nov. 1935, p. 628. 
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Medico-Legal Points.—Accidental poisoning by aconite is not a rare 
occurrence, seeing that it is largely used in Indian medicine. In his annual 
report for the year 1949, the Chemical Examiner, Bengal, quotes the case of 
a Nepali male, aged 45 years, who was given aconite by a quack asa remedy 
for asthma. As a result of this he suffered from vomiting and purging fol- 
lowed. by collapse and death 


On the 5th June 1923, five persons, viz. three males and two females, ate chutnie 
with their breakfast, and suffered from poisonous symptoms. On admission to the King 
George’s Hospital, Lucknow, in the afternoon the symptoms were tingling and numbness 
of the tongue, pain in the throat and abdomen, vomiting, weakness of the muscles and 
marked prostration. They all recovered on the fourth day. It appears that aconite root 
was powdered by mistake with amture in preparing the chutnie. 


Aconite root has sometimes been eaten by mistake for horse radish root 
and has produced fatal results although the latter is cylindrical, is yellowish- 
white or brownish-white externally, whitish internally, retaining iis colour 
unchanged on exposure to air when scraped and bruised, and has a very 
pungent taste. The tincture has been swallowed in overdoses, and the lini- 
ment has been taken internally in mistake. The external application of 
neuraline, a preparation containing Fleming’s tincture, has caused death. 
Inhalation of its dust while powdering the root has produced toxic symp- 
toms. A case of multiple poisoning by aconite illustrating the danger of 
careless labelling is reported by the Chemical Examiner of Bengal.®¢ 


A medical practitioner made up a drink supposed to contain citric acid, tinctura 
aurantii and sugar. Eight persons including himself partook of the drink, and all deve- 
loped poisonous symptoms in two hours. All recovered. On examination the bottle 
labelled tinctura aurantii in Bengali was found to contain tincture of aconite. A similar 
case of multiple poisoning occurred at Shalimar. A Kholasi of the Bengal Nagpur Rail- 
way goods shed found a botile containing tincture of aconite on the railway line, and mis- 
taking it for brandy brought it to the cooly lines, where his friends also thought that it 
contained brandy. Nine men partook of the contents of the bottle, and all of them showed 
typical symptoms of aconite poisoning and one of them died.37 In a third case ten people 
drank some liquor mixed with soda water from a bottle labelled “Beehive Brandy”, 
which was purchased by one of them with several other empty bottles. They all felt an 
immediate irritation in their throat, and vomited. They were removed to hospital, where 
their stomachs were washed out. Four died and the others recovered. Aconite was de- 
tected in the viscera of two and the stomach washings of all the victims. It was also 
detected in the liquor contained in the bottle labelled “Beehive Brandy ”,38 


In a case which occurred at Gorakhpur, some supposed catechu served with a betel 
leaf was responsible for the poisoning of five persons in a marriage party. Three of them 
spat out the betel on experiencing some unusual sensation in their mouth, but the other 
two ate up their shares, developed the symptoms of irritant poisoning and died within 
ten hours. The supposed catechu, on examination, was found to consist of aconite root,}? 
In his annual report for the year 1947, the Chemical Examiner, United Provinces, cites 
the case of a family consisting of five persons who suffered from symptoms of aconite 


poisoning soon after taking a meal. One of them died and the others recovered, Aconite 
was detected in the vomit, flour and chapatis. . 


Cases of suicidal and homicidal poisoning by aconite often occur in India, 
although they are rare in European countries. 


A young Hindu woman, aged 20 years, took a piece of the root with intent to 
destroy herself, but recovered under the prompt treatment at the King George’s Hospital, 
Lucknow. In his annual report for the year 1949, the Chemical Examiner to the Govern- 


ment of Bengal mentions a case from Sambalpur, where a male, aged 70 years, and a 
female, aged 60 years, committed suicide by taking aconite, which was detected in the 
viscera of both the deceased. 


_, 4 woman administered aconite'to her son-in-law in cooked rice with curds coloured 
with turmeric. After taking the food he fell ill, and died soon afterwards. The herb of 


aconite was found in the house of the woman, who also confessed that she had poisoned 
her son-in-law. She was convicted and sentenced to death,40 








36. Ind. Med. Gaz., Sep. 1910, p. 363. 
37. Beng. Chem. Exam. Ann. Rep., 1922, p. 6, 
38. Bengal Chemical Examiner’s Annual Report, 1927, p. 13. 


39. UP. Chemical Examiner’s Annual Report, 1926 «. 
40. Leader, Sep. 7, 1923. Sport, 1926, p. 4 
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On the night of the 11th June 1923, one Phulmani Mudain 41 administered to her 
husband aconite powder in the dhal as a love potion with the object of influencing his 
heart. At about 10 o’clock that night the husband complained that he was feeling ill and 
that there were burnings in his body; he also started vomiting. He was given some 
medicine but he could not swallow it, and vomited it out. His condition grew worse, and 
early in the morning, at about 4 am. he died. At the post-mortem examination there 
were general venous congestion and hzemorrhages in the mucous membrane of the stomach 
while the heart was full of dark clotted blood. Aconite was detected in the vomited 
matter, in the brass cup which had contained the dhal consumed by the husband, and in 
the portions of the viscera submitted to the Chemical Examiner. The woman was found 
guilty and convicted under section 304-A, Indian Penal Code. 


In his annual report for the year 1949, the Chemical Examiner to the Government 
of Madras quotes two cases of homicide by aconite. In one case a young man was given 
some chutney mixed with aconite by his niece (sister’s daughter) with a view to killing 
him so that she might not have to marry him. Soon after taking the chutney, the man 
felt numbness of the tongue and later fell down unconscious, but he recovered under 
prompt treatment. In the other case a man wanted to get rid of his only son, aged 4 years, 
in order to get the benefit of his share of his property, and consequently administered 
aconite in his food. After eating the food, the boy began to vomit, but he was removed 
to hospital, where he recovered after treatment. 


A case #2 of multiple homicide by aconite is recorded. A woman administered the 
poison with food to her husband, her step-son, aged 14 years, and her step-daughter, aged 
6 years. Pain in the throat, vomiting and purging were observed and they died within 
2 hours after the administration. Aconite was detected in the viscera, vomited matters 
and in the brownish substance said to have been used. 


A case 48 of ordeal by aconite root is recorded. A gold necklace was lost in a house. 
A man who was said to be an adept in the occult arts was brought by the owner to trace 
out the culprit. Ten possible suspects were assembled and each of them was given a piece 
of aconite root to chew in betel leaves. One of them had vomitings and purgings but 
recovered in hospital. 


A case 44 occurred at the Darbhanga railway station, where aconite was administered 
apparently for the purpose of committing robbery. At a sweetmeat stall a batch of six 
passengers was taking their meals of curd and chura, when a man belonging to another 
group of three became friendly with them and distributed some sugar from a packet 
among the six passengers. Five of them took this sugar with their meals and soon after- 
wards “began to feel burning sensation and pain in the stomach’. They all suffered from 
vomiting but had no purging, and four of them died in a few hours. 

Aconite is sometimes added to Indian liquors to increase the intoxicat~ 
ing effect, and causes poisonous symptoms followed occasionally by death. 
Such cases are common in the districts of Burdwan, Birbhum and Hooghly. 
In his annual report for the year 1940, the Chemical Examiner, Bengal, 
mentions a case in which a party of forty-three men assembled to drink 
pachwai (fermented rice gruel) in a liquor shop at Burdwan. Soon after, 
all of them developed symptoms of aconite poisoning and two of them died 
in 6 to 9 hours. In the district of Birbrum forty-five persons suffered from 
the symptoms of aconite poisoning after drinking pachwai adulterated with 
aconite. Eleven out of them died.*® 


In rare instances aconite root has been used as an abortifacient. In his 
annual report for the year 1946 the Chemical Examiner, Bengal, reports the 
case of a widow, 35 years old, who took powdered aconite root with a view 
to causing miscarriage. She died from the toxic symptoms after she aborted. 
In his annual report for the year 1934 he also describes a case in which 
aconite was intended to be given as an abortifacient. One aunt-in-law po- 
cured a few aconite pills for administration to a daughter-in-law in a case of 
illicit pregnancy. The mother-in-law of the girl having noticed the same 


a Patna High Court Cr. Appeal No. 194 of 1923; 25 Criminal Law Jour., June 1924, 
p. 449. 

a. Bengal Chemical Examiner’s Annual Report, 1932, p. 14; see also Annual Report, 
1950. 

43. Madras Chem. Exam. Annual Rep., 1934, p. 4 
' 44, Bengal Chem. Exam. Annual Rep., 1937, p. 13. 
19te Beng. Chem. Exam. Annual Rep., 1944; see also Beng. Chem. Exam. Ann. Reports, 

and 1949. 
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in time prevented her from taking the pills and sent the same to the police 
for investigation. 


Aconite root is occasionally used as a cattle poison. A case ** occurred 
at Karwi, in which aconite was detected in a substance “found on the gene- 
rative canal of a she-buffalo”. A case *? occurred in the district of Bhagal- 
pore, where aconite combined with datura seeds and mixed with straw was 
used as a cattle poison. 


Aconite root is largely used as an arrow poison by the hill people of 
Nepal, Assam and neighbouring districts. The Lepchas of Sikkim describe 
the root as being “useful to sportsmen for destroying elephants and tigers, 
useful to the rich for putting troublesome relations out of the way and 
useful to jealous husbands for the purpose of destroying faithless Wives ”. 
In the Aka expedition of 1884, poisoned arrows were used against British 
soldiers. Some of these were chemically examined by Lieutenant-Colonel 
Waddell, I.MLS., and the heads were found to be smeared over with a paste 
containing aconite.*® 


Aconitine is eliminated mainly in the urine. Traces have also been found 
in the saliva, sweat and bile. It is, therefore, necessary to preserve these 
fluids for chemical analysis, when available. In his annual report for the 
year 1940, the Chemical Examiner, Madras, reports a case where he detected 
a poisonous alkaloid of the aconitine group in the saliva collected from a 
patient suffering from symptoms of aconite poisoning. 


Aconitine is extremely unstable and is destroyed by putrefactive pro- 
cesses. Hence it is often difficult to detect it after death. It is also decom- 
posed by an alkali. Wood ashes which are usually added to vomit destroy aco- 
nite owing to the presence of an alkali. Dr. Hankin, therefore, recommends the 
mixing of the vomit and wood ashes with a mixture of two parts of rectified 
spirit and one part of acetic acid which has the power of checking this 
decomposition. In a criminal case ‘® of aconite poisoning in the district of 
Gorakhpur the Chemical Examiner of the United Provinces of Agra and 
Oudh failed to detect it in the viscera of the murdered woman or in the 
dejecta or guavas (in which the poison was mixed). In his letter to the 
Superintendent of Police he wrote that it was probable that aconite had 
never been detected either by him or anyone else after absorption into the 
viscera. It might rarely be detected in the contents of the stomach before 
absorption and also in vomit. Aconite being a virulent poison, only small 
doses are used and the amount present is, therefore, very little and this 
fact obviously adds to the difficulty of detection. Ina case where the accused 
had murdered her husband by administering aconite in his food on the 27th 
March 1925, no aconite was detected in the viscera which were despatched 
to the Chemical Examiner, U-P., on the 3rd April 1925.59 On the other 
hand, in a case where one Ali Baksh killed one Khidir by giving aconite 
mixed with spices in food/on the night of April 15, 1924, aconite was detected 
by the Chemical Examiner in the viscera, vomited matter containing earth 
and reddish-brown powder.*! In another case °2 in which the body of a 
male, aged 33 years, was buried on the 4th March and disinterred on the 
14th March owing to suspicion of foul play, the alkaloids of aconite were 
detected in the stomach and stomach contents examined together, but nothing 


46. U.P. Chem. Exam. Annual Rep., 1907. 

47. Beng. Chem. Examiner’s Annual Rep., 1938, p. 15. 

48. Beng. Chem. Exam. Annual Rep., 1885. 

49. K. E. v. Mathur 

50. K. E. v. Mt. Be 
of 1925. 


of aod E. v. Ali Baksh, Judicial Commissioner’s Court of Oudh Cr. Appeal No. 608 


52. Beng. Chem. Examiner’s Annual Rep., 1939, p. 16. nd 
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was detected in the liver, spleen and kidney. In his annual report for the 
year 1942, the Chemical Examiner, Bengal, mentions that in a case of aconite 
poisoning where there is a history of vomiting, aconite is rarely detected 
in the viscera. However, he was able to detect it in the viscera of a woman 
and a boy, who had vomiting before they died in about three hours after 
taking the drug. A case is also recorded in which aconite was detected in 
the viscera of the partially burnt body of a Hindu woman.** 


HYDROCYANIC ACID (HYDROGEN CYANIDE OR PRUSSIC ACID), 
HCN 


This is obtained by distilling potassium cyanide or potassium ferro- 
cyanide with dilute sulphuric acid. The pure, anhydrous acid is a colourless, 
volatile liquid, possessing a characteristic odour similar to that of bitter 
almonds or peach kernels. It is soluble in water, alcohol and ether, solidifies 
at 14°C., boils at 26°C., and is more or less rapidly decomposed by exposure 


to light. It is a powerful protoplasmic poison, and prevents the tissues from 
utilizing the oxygen of the blood. 


Hydrocyanic acid is not found in commerce, but is only met with in 
chemical laboratories. It is chiefly used to fumigate houses, ships, railway 
carriages and warehouses for the destruction of rats and vermin. 


According to the international agreement of 1930, an aqueous solution 
of hydrocyanic acid, known as dilute hydrocyanic or prussic acid, should 
contain 2 per cent by weight of the pure acid. It is a B.P.C. preparation under 
the name of Acidum hydrocyanicum dilutum, having the dose of 2 to 5 
minims. Scheele’s acid contains approximately 4 per cent of the pure acid. 


Hydrocyanic acid is widely distributed in nature. It occurs in combina- 
tion in the leaves of the cherry-laurel, in bitter almonds, in the kernels of 
the common cherry, plum, peach and other stone fruits, in ordinary bamboo 
shoots, and in certain oilseeds and beans. These plants contain a crystalline 
glycoside, known as amygdalin, which, in the presence of water and a natural 


enzyme, called emulsin, is readily decomposed into hydrocyanic acid, glucose 
and benzaldehyde. 


Crude essential oil of bitter almonds contains from 2 to 10 per cent of 
hydrocyanic acid. Cherry-laurel water contains 0.1 per cent of hydro- 


cyanic acid, but it loses strength by keeping. These are used as flavouring 
agents. 


Hydrocyanic acid forms cyanides with metals. Of these potassium or 
sodium cyanide, mercuric cyanide and silver cyanide are used in photo- 
graphy, electroplating and dyeing. These are soluble in water, alkaline in 
reaction and highly poisonous. 


Symptoms.—This is the most rapid of all poisons. Hence with a large 
dose the symptoms usually appear within a few seconds or even during the 
act of swallowing. They are rarely delayed beyond one or two minutes. 
During the interval the patient may be able to walk or speak or perform 
some volitional act. The first symptoms are the odour of hydrocyanic acid 
from the breath, loss of muscular power and giddiness. The patient staggers 
about, the eyes are wide open, bright and shining, and the pupils are dilated 
and do not react to light. Consciousness is lost. The respirations become 
slow and stertorous, with sudden and short inspirations and prolonged 
expirations. Tonic convulsions affect the jaw rendering it stiff. The pulse 
is quick and feeble and later becomes imperceptible. These symptoms are 
followed by cyanosis, cold, clammy skin and relaxation of the sphincters. 
Death occurs from failure of respiration. Some say that it is due to the 





53. Beng. Chem. Bkam. Annual Rep., 1940, p. 1s. 


4 


730 MEDICAL JURISPRUDENCE 


failure of internal tissue respiration brought on by a change of the blood 
due to the formation of cyanmethzemoglobin, which yields a spectrum 
resembling that of reduced haemoglobin, ie. a thick band between the lines 
D and E. 


When a small poisonous dose is taken, the patient experiences a hot, 
bitter taste and constriction of the throat and complains of salivation, giddi- 
ness, nausea, headache, confusion of ideas, sense of oppression in the chest, 
loss of muscular power and insensibility. The face is suffused or bloated, 
and the mouth is covered with froth, the eyes are glassy and prominent with 
dilated pupils; the finger-nails are blue or purple. Convulsions of a tetanic 
character and involuntary evacuations precede death. Vomiting is oc- 
casionally observed and is sometimes the beginning of recovery. 


The spasmodic or piercing cry, which is commonly observed in cattle 
poisoning, is rarely met with in human poisoning. 


Inhalation of the vapours of hydrocyanic acid produces a sense of con- 
striction about the throat and chest, dizziness, vertigo, insensibility and death 
from respiratory failure. 


Potassium cyanide, 
which is strongly alkaline 
and frequently contains 
potassium carbonate as 
an impurity has a corro- 
sive effect on the mouth, 
throat and stomach and 
causes epigastric pain and 
vomiting. The other 
symptoms are cyanosis 
of the face, neck and 
hands, white froth about 
the lips, dilated pupils, 
imperceptible pulse, slow 
and shallow respirations, 
incontinence of urine, 
coma and death. Some- 
times, convulsions may 
precede death. Williams ®4 
reports non-fatal cases of 
acute and severe gastro- 
enteritis in hotels from 
cyanide poisoning appar- 
ently from silver polish 
containing sodium cya- 
nide to the extent of 20.54 
per cent. 


Chronic poisoning oc- 
curs among photograph- 
ers, gilders and workmen 
who are constantly en- 
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cyanide. The symptoms (From a photograph lent kindly by Dr. H. S. Mehta.) 
are headache, vertigo, 


loss of appetite, nausea, constipation, foetid breath, dyspnoea and anzemia. 
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Fatal Dose.—The smallest quantities that have proved fatal are half a 
drachm of dilute hydrocyanic acid and 20 minims of Scheele’s acid equivalent 
to 0.6 grain and 1 grain of anhydrous acid respectively. Forty-five to sixty 
minims of dilute hydrocyanic acid are likely to prove fatal to an adult. 
Recovery has, however, occurred after taking 4 drachms of the dilute acid 
equivalent to 4.8 grains of the anhydrous acid. Two grains and-a-half of 
pure potassium cyanide may be regarded as a minimum fatal dose. A dose 
of 5 grains of potassium cyanide has proved fatal in some cases, though 
recovery has followed much larger doses of even 50 to 60 grains. Seventeen 
as well as thirty drops of oil of bitter almonds have produced fatal results, 
but recovery has taken place after doses of from 4 to 6 drachms in some 
cases. Sixty to eighty bitter almonds are sufficient to destroy the life of an 
adult. A handful of bitter almonds has caused death, while recovery has 
taken place after a dose of two handfuls. One~-and-a-half to two ounces of 
cherry-laurel water have caused death. 


The concentration of one volume of hydrocyanic acid gas in 2,000 parts 
of air is generally fatal to animals. The concentration of 0.2 to 0.3 mg. of 
the gas per litre of air is regarded as sufficient to kill men almost, imme- 
diately, while the concentration of 0.13 mg. per litre of air and an exposure 
of over an hour are sufficient to prove fatal to men. 


Fatal Period.—T'wo to ten minutes. It is possible that life may be pro- 
longed for two to three hours, but in most cases the patient will recover, if 
death does not occur within an hour. 


In poisoning by potassium cyanide death usually occurs within thirty 
minutes. Powell ® > reports a case in which death occurred from commercial 
potassium cyanide in seven to twelve minutes. A student of Lucknow Uni- 
versity died within 10 to 15 minutes after taking potassium cyanide. In a 
few cases death may be delayed for several hours. 


Treatment.—There is hardly time for treatment, if strong hydrocyanic 
acid is taken. In the case of potassium cyanide or dilute hydrocyanic acid 
poisoning, wash out the stomach immediately with a dilute solution of hydro- 
gen peroxide or potassium permanganate (5 grains to the pint) or a 5 to 10 
per cent solution of sodium thiosulphate. Vinegar may be added if the 
poison is potassium cyanide. If a stomach tube is not available, produce 
vomiting by mustard and water added by tickling the fauces or by the 
hypodermic injection of apomorphine hydrochloride. 


Cold affusions to the head and chest and inhalation of ammonia should 
be followed by the hypodermic injection of 1/50 grain of atropine, strychnine 
or caffeine and sodium benzoate, artificial respiration and oxygen inhalation. 


If death is delayed, a mixture of ferrous and ferric sulphates with car- 
bonate of potassium may be given as a chemical antidote to produce the 
innocuous Prussian blue. Intravenous injections of glucose or glucose and 
insulin are regarded as beneficial. 


Administer amyl nitrite by inhalation and give intravenously 10 cc. of 
a 3 per cent solution of sodium nitrite immediately followed by 50 cc. of a 
25 per cent solution of sodium thiosulphate and repeat them if necessary. 
These are regarded as most satisfactory antidotes to hydrocyanic acid and 
the cyanides. 


Intravenous injection of 50 cc. of a one per cent sterile aqueous solution 
of methylene blue (methyl thionine chloride, U.S.P.) has been recommended 
as an antidote, Methylene blue converts the hemoglobin of the blood into 
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methemoglobin which combines with free cyanide, thereby removing it from 
the reaction. 


In poisoning by inhalation of hydrocyanic acid gas remove the patient 
from the source of intoxication and start artificial respiration and give by 
inhalation oxygen. Inject coramine intravenously, if the case is very serious, 


Post-mortem Appearances.—The skin presents a livid or violet colour. 
Post-mortem stains are often bright red or pink due to the formation of 
cyanmethzmoglobin and also due to the fact that the tissues cannot take up 
the oxygen of the blood, leaving it bright red even in the veins. The fingers 
are clenched, the finger-nails are blue, the jaws are firmly closed and there 
is froth at the mouth. The eyes may be bright, glistening and prominent 
with dilated pupils. Rigor mortis sets in early and lasts longer. 
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Fig. 200.—Stomach in poisoning by potassium cyanide. 
(From the Pathological Museum, Grant Medical College, Bombay.) 


The odour of hydrocyanic acid may be noticed on opening the body. 
There may be bloody froth in the trachea and bronchi. The right side of 
the heart is full and engorged with venous blood, which is fluid and bright 
red. The lungs are congested. The serous cavities are ecchymosed., 


In poisoning by hydrocyanic acid, the mucous membrane of the stomach 
and duodenum is often red and congested, although it may be normal in 
some cases. In cases where potassium cyanide has been taken, the lips and 
mouth may be corroded, and the mucous membrane of the stomach and 
duodenum may be bright red, inflamed, softened, and even ulcerated. At 
the autopsy on the body of a Hindu male, 25 years old, who committed sui- 
cide by taking potassium cyanide on July 13, 1932, I found that the face 
was flushed, the eyes were congested and the lips and finger-nails were livid. 
The brain and its membranes were congested. The mucous membrane of 
the larynx, trachea and bronchi was red, congested and covered with froth. 
The lungs were dark red, congested and exuded dark, frothy blood from the 
cut surfaces. .The pericardium was congested and the chambers of the heart 
contained blood. The mucous membrane of the cesophagus was red with 
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injected vessels. The stomach was empty. Its mucous membrane was red, 
inflamed and presented a velvety appearance. The stomach wall was thick- 
ened, corrugated and the vessels were injected. The small intestine con- 
tained reddish liquid matter. The mucous membrane in its upper part was 
red and inflamed with hzmorrhagic patches under it, and the vessels were 
injected. The lower parts of the small intestine and the large intestine 
were normal. The large intestine contained liquid feecal matter. The liver 
was dark red and congested and the spleen and kidneys were congested. 
The bladder was empty. Potassium cyanide was detected in the viscera 
usually preserved for chemical analysis. 


Chemical Analysis.—It is very necessary that the chemical analysis of 
the viscera should be made as soon as practicable after death, as hydro- 
cyanic acid, being a volatile and unstable compound, is readily decomposed, 
especially if the conditions favouring putrefaction are present. However, 
the acid has been detected in putrefied viscera a long time after death. 
Thus, Autenrieth 5° detected its presence after 60 days when the organs were 
in a high state of decomposition. Jollyman ** found potassium cyanide in the 
stomach contents of a Negro six months after death. 


From organic mixtures acidified with tartaric acid, hydrocyanic acid 
may be separated by distillation with steam. 


Tests.—1. If a strip of white paper is moistened with copper-benzidine 
solution and dipped into the suspected organic mixture, the paper assumes 
a distinct blue colour if hydrocyanic acid is present. Copper-benzidine solu- 
tion is prepared by adding 1 cc. of a 3 per cent solution of copper acetate 


and 5 ce. of a saturated solution of benzidine in glacial acetic acid to 15 ce. 
of water. 


9. Silver Nitrate Test—A drop of silver nitrate solution is placed on 
a microscopic slide which is inverted over a wide-mouthed flask containing 
the suspected material. On gently heating the flask on a water bath, the 
silver nitrate solution assumes a white turbidity from the formation of silver 
cyanide. When examined under the microscope, the turbidity is seen to 
consist of needle-shaped crystals. 


3. Prussian Blue Test—A portion of the distillate is made slightly 
alkaline with a 5 per cent solution of sodium hydroxide and treated with a 
few drops of a freshly prepared 5 per cent solution of ferrous sulphate and 
1 or 2 drops of a 3 per cent solution of ferric chloride. The mixture is 
shaken well, allowed to stand for 2 minutes, warmed gently and acidified 
with dilute hydrochloric acid. A precipitate of Prussian blue is formed if 
much hydrocyanic acid is present in the distillate, while a greenish-blue 
colour develops if hydrocyanic acid is present in traces only. 


4. Sulphocyanide (Thiocyanate) Test—A few cubic centimetres of the 
distillate are treated with a few drops of potassium hydroxide solution and a 
little yellow ammonium sulphide and evaporated to dryness on a water bath. 
The dry residue is dissolved in a small amount of water and acidified with a 
few drops of dilute hydrochloric acid. The solution is filtered and to the 
filtrate are added 5 to 10 drops of neutral ferric chloride solution. A blood- 
red colour will develop, if hydrocyanic acid or a cyanide is present. The 
colour will disappear on the’ addition of mercuric chloride solution. 


Medico-Legal Points——Hydrocyanic acid and various cyanides are often 
used for suicidal purposes, as their swift and sure action is generally known. 


A Bengali student who failed at the University examination swallowed the contents 
of a bottle of hydrocyanic acid. There was time to remove him to the Medical College 








56. Detection of Poisons, Ed. VI, p. 36 (Eng. Trans. by Warren). 
57. Ibid., p. 37; Chemilker-Zeitung Jahragg., 1905, 29, p. 350. 
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Hospital where he died in about 15 minutes.5§ The Chemical Examiner of Madras 59 
reports two cases of suicidal poisoning by potassium cyanide. In one, aman and his wrfe 
took the poison together after going to bed, and died in about 40 minutes. There was 
neither vomiting nor purging. On post-mortem examination the mucous membranes of 
the stomachs were congested but not very markedly so. In the other case death was 
almost instantaneous. The Chemical Analyser of Bombay BO reporis a case in which two 
young persons, a young man and his wife, were lying in a room in the city of Bombay 
apparently in a dying condition. They were removed to the J. J. Hospital, but expired on 
the way. Post-mortem examination revealed as intensely congested and hzemorrhagic 
condition of the stomach and other viscera and white masses smelling of hydrocyanic 
acid were found in the stomachs. Chemical analysis confirmed this finding. 


These preparations are rarely used with homicidal intent, as they are 
easy of detection owing to their characteristic odour and perceptible taste, 


In the report of the Chemical Examiner, Bengal, for the year 1906, Choonilal Bose 61 
records a case of theft and murder in which a woman of the town of Calcutta was seen 
drinking with a stranger in her room one evening; shortly afterwards she was dis- 
covered by the other inmates of the house lying on the floor and she died soon after. 
wards. The stranger had already absconded. The post-mortem appearances were con- 
sistent with death from heart failure. Hydrocyanic acid was detected in the viscera, 
Hydrocyanie acid and alcohol were also detected in the viscera of a public woman, aged 
25, of Calcutta. She entertained visitors with drink till midnight and was found dead 
in her room on the following morning with all her ornaments missing.¥2 The motive of 
the crime was apparently theft. 

A man, aged 23, tried to poison a girl, aged 18, by the contents of a so-called Indian 
“poison bladder” which contained in one 2 ccm. ampoule 0.3 gramme of hydroecyanic 
acid in solution and then murdered her by hanging.68 A ease 64 is also recorded in which 
Dr. T. C. Oakley, 47 years old, murdered his daughter, 4 years old, by administering 
hydrocyanie acid, and then committed suicide by taking the same acid. 

A few homicidal cases of poisoning by potassium cyanide have also been recorded. 
A Hindu female child, aged about 10 years, was said to have been poisoned by her 
father with potasstum cyanide. He afterwards committed suicide by taking the’ same 
poison. Two persons used to commit murders especially of prostitutes by administering 
potassium cyanide in liquor and then used to deprive them of their money and jewel- 
lery.65 In his annual report for the year 1950, the Chemical Examiner, Madras, mentions 
a case, where a woman administered potassium cyanide mixed with some arrack to her 
husband, who died in half an hour. 


Oil of bitter almonds and cherry-laurel water (aqua lawrocerasi) are 
used as flavouring agents, and have caused accidental poisoning. 


Accidental poisonings have occurred from the inhalation of the vapours 
of the acid used as a fumigating agent, from the ingestion of the pharma- 
copceial acid in mistake for some other drug, from ils application to a wound 
or a raw surface, and from the injection of potassium, cyanide into the 
rectum. 


Cases of cattle poisoning are known to occur through eating juar kadvi 
and alsi (linseed) plant. This is due to the natural development of a cyano- 
genetic glycoside, particularly in the ‘young plants, which, under certain 
circumstances, break up and yields hydrocyanic acid. Bagchi and 
Ganguli ® have demonstrated that the linseed plant (Linum usitatissimum) 
contains a cyanogenetic glycoside in all stages of its growth, but the linseed 
flowers with immature seeds contain the maximum amount of the cyano- 
genetic glycoside producing as much as 0.69 per cent of free hydrocyanie 
acid, and about half a pound of these flowers is sufficient to prove fatal to a 


98. Choonilal Bose, Ind. Med. Gaz. Aug. 1915, p. 304. 
o9. Annual Report, 1922, p. 3. 


1980: Annual Report, 1928, p. 6; see also C.P, and U.P. Chem. Examiner’s Annual Rep., 
> p. 5. 


61. Ind. Med. Gaz., Oct. 1907, p. 394. 
62. Bengal Chemical Examiner’s Annual Report, 1929, p. 11. 
63. Schwarzacher Beitr. gerichtl. Med., 1931, XI, 48-53 ; abstr.; Deuts, Zeits. 7. d. ges. 
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64. Phar. Jour, Jan. 13, 1945, p, 30.” Mamno's Nev Jan. 1933, p. 8 


65. Beng. Chem. Exam. Annual Rep., 1930, pp. 11-12. 
66. Ind. Jour. Vetr. Sc. and Animal Husbandry, Vol. IX, Part I, March 1939, p. 61. 
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bullock. The fatal dose for a bullock is about 20 grains of pure hydrocyanic 
acid. Very dilute acids and alkalies only retard the liberation of hydrocyanic 
acid, but a normal acid or alkali stops it altogether. A strong solution of 
an alkali (sodium carbonate) is, therefore, recommended as an antidote in 
poisoning by the linseed plant. 

Five buffaloes died after eating juar or young jonera plants, which yielded hydro- 
cyanic acid on analysis.67 In Jodhpur, 95 cattle and 2 goats were affected by eating from 
two bundles of juar kadvi. Twenty-four of the cattle and the goats died. On examination 
of the remnants of the two bundles of the kadvi hydrocyanie acid amounting to 0.0112 and 


0.0073 per cent respectively was found.68 In Wasaliganj, Gaya, 21 cattle became ill after 
eating the dry linseed plant and its dry fodder, Of these seven died. 


Hydrocyanic acid is rapidly absorbed from all mucous surfaces, and 
even from the unabraded skin. Part of the acid thus absorbed is eliminated 
unchanged by the lungs. It is, therefore, necessary to preserve for chemical 
analysis one lung along with the other viscera which are usually preserved. 
Another part is changed in the tissues to sulphocyanides, which are excreted 
in the urine. It is also partially eliminated by the skin. 


The toxic action of potassium cyanide depends largely upon the hydro- 
chloric acid contents of the stomach. It is said that Rasputin was given a 
large amount of potassium cyanide in pastries, but he did not suffer from 
any ill-effects as owing to alcoholic gastritis the liberation of hydrocyanic 
acid was inhibited by the lack of free hydrochloric acid in the stomach, and 
absorption was hindered by the thickening of the gastric mucous mem- 
brane.”? In this connection it may be mentioned that harmless carbonate 
may be formed by the action of atmospheric carbon dioxide and moisture 
on potassium. cyanide, if it is kept for a sufficiently long time. An old sample 
of potassium cyanide may also be converted by hydrolysis into a compara- 
tively harmless salt, potassium formate. In his annual report for the year 
1939, Bagchi, Chemical Examiner, Bengal, reports the case of a man, who 
took a heavy dose of cyanide in mistake for sodium bicarbonate, but he was 
saved from the inevitable fate, as the cyanide which he took was in all 
probability a very old sample, and was, therefore, mostly converted into 
formate, The stomach wash was found to contain traces of hydrocyanic 
and formic acids. 


The double cyanides, such as potassium ferrocyanide and potassium 
ferricyanide, are practically non-toxic, but they give off hydrocyanie acid 
in certain conditions and act as poisons. Thus, potassium ferrocyanide may 
produce poisonous symptoms and cause death, when it is taken in association 
with acids. A case is recorded, where death occurred after a dose of potas- 
sium ferrocyanide and then one of tartaric acid. Another instance is also 
recorded of the death of a man who took potassium ferrocyanide along with 
a mixture of equal parts of nitric and hydrochloric acids. In his annual 
report for the year 1936, the Chemical Examiner, Bengal, cites the case of a 
Mahomedan male, aged about 22 years, who committed suicide by taking 
potassium ferrocyanide. On inspection of the body a big patch of submucous 
heemorrhage was noticed in the cardiac end of the stomach. 





67. Beng. Chem. Exam. Ann. Rep., Ind. Med. Gaz., Sep. 1910, p. 863. 

68. U.P. Chem. Exam. Ann. Rep., 1926, p. 4. 

69. Beng. Chem. Exam. Ann. Rep., 1936, p. 16. 

70. Leschke, Clin. Toxic, Eng. Transl. by Stewart and Dorrer, 1934, p. 145, 
71. Blyth, Poisons, Their Effects and Detection, Ed, V, p. 223. 


CHAPTER XXXII 
ASPHYXIANTS (IRRESPIRABLE GASES) 


CARBON DIOXIDE (CARBONIC ACID GAS, CARBONIC 
ANHYDRIDE), COs 


This is a heavy, colourless, inodorous gas, having a slightly acid taste. 
It is ‘a constituent of the atmospheric air in which it exists to an extent of 
0.04 per cent. A proportion of 2 or 3 per cent of carbon dioxide in air dops 
not produce any injurious effects except that it increases the rate and deh 
of respiration. A concentration of 5 per cent of carbon dioxide in air cal vs 
discomfort and distressing symptoms of dyspnoea, while a concentration of 
25 to 30 per cent exercises a direct toxic action on the nerve cells and is 
likely to cause death. A concentration of carbon dioxide of even 0.5 per 
cent in a badly ventilated and overcrowded room produces symptoms of 
languor and headache, especially due to increased temperature, humidity 
and stagnation. Exposure to such air for a prolonged period produces loss 
of appetite, indigéstion, debility and anemia. 

Carbon dioxide is given off in the process of respiration, combustion, 
fermentation and putrefaction of animal matter. It forms the choke damp 
or after damp of the coal mines. It is also evolved in the neighbourhood 
of lime kilns on account of decomposition of carbonates. Being heavier than 
air it tends to accumulate at the bottoms of old wells, damp cellars, mine 
shafts, brewers’ vats, grain pits, etc. 


Carbon dioxide (Carbonei dioxidum) is a pharmacopeeial preparation 
and stimulates the respiratory centre, when administered by inhalation in 
dilutions of 5 to 7 per cent with oxygen, but as a stimulant of a depressed 
respiratory centre it has practically no place. It acts as a mild rubefacient 
when applied externally in the form of a solution, but in the solid form it 
acts as a caustic. Solid carbon dioxide is sold in the market as “dry ice”, 
and figures as a commercial refrigerant. 


Symptoms.—These are heaviness in the head, throbbing of the temporal 
arteries, giddiness, ringing in the ears, a sensation of oppression, muscular 
weakness, mental weakness, drowsiness and insensibility passing into coma 
with stertorous breathing. Death occurs from asphyxia or apoplexy. Some- 
times there may be convulsions and delirium. 


When inhaled in a high concentration of 60 to 80 per cent, immediate 


insensibility occurs followed by death from spasm of the glottis causing 
suffocation. 


Treatment.—The patient must at once be removed into the open air, and 
artificial respiration should be started with inhalation of oxygen. This ought 
to be assisted by galvanism and friction of the extremities. After breathing 
is established, the body should be well covered with blankets; and coffee or 
brandy should be administered internally. If a patient is seen lying uncon- 
scious at the bottom of a well or pit used for storing grain, an attempt should 
be made to discharge oxygen from an oxygen holder into the bottom of the 
well or pit by means of a hose that it may not only revivify the patient but 
displace the carbon dioxide, so that others can descend to render him help. 


Post-mortem Appearances.—The body heat is retained for a longer 
period. The face is usually paleand placid, but may be swollen and 
cyanosed. The pupils are dilated. The brain and lungs are deeply con- 
gested. The right side of the heart contains dark fluid blood with venous 
engorgement, and the left is empty. Ecchymosed patches are noticed in the 
small intestine. The other internal organs are dark in colour and congested. 
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A male child, 4 months old, was shut up in a small steel trunk on or 
about the 29th November 1930, and died consequently. At the post-mortem 
examination held by me on the next day the face was flushed, and the lips 
and finger-nails were cyanosed. The mucous membrane of the larynx and 


trachea was congested and covered with froth. The lungs were congested 
and exuded frothy blood from the cut surfaces. The liver, spleen and kid- 
neys were congested. 


Tests—1. Carbon dioxide makes lime-water milky. 


2. A burning candle will be extinguished in an atmosphere containing 
about 15 to 16 per cent of carbon dioxide. 


3. Barium nitrate gives a white precipitate of barium carbonate with 
carbonic acid, soluble with effervescence in hydrochloric or nitric acid. 


4, Silver nitrate gives a white precipitate of silver carbonate. 


-Medico-Legal Points.—Cases of poisoning by carbon dioxide are mostly 
accidental. In his annual report for the year 1941, the Chemical Examiner, 
Bengal, reports the case of two men, who died of asphyxia from the inhala- 
tion of carbon dioxide in a 36 feet deep well having 4 feet of water. One of 
them went down into the well to recover his bucket dropped accidentally. 
He was soon found in great distress at the bottom of the well; hence the 
other man went to his rescue, and got down promptly into the well. He 


felt suffocated, and raised an alarm at once, but neither of them could be 
brought out of the well in time, and both died. 


CARBON MONOXIDE (CARBONIC OXIDE GAS), CO % 


This is prepared by the decomposition of certain organic substances, 
such as oxalic and formic acids, by means of sulphuric acid, and is formed 
whenever carbon is burned with an insufficient supply of air or oxygen. It 
is found in the gaseous products from charcoal stoves, salamanders, blast 
furnaces, lime kilns, gas engines and burning houses. It is generated in a 
large amount when gunpowder or dynamite is exploded, and when explosions 
occur in coal mines. It is a constituent of coal gas, the amount varying from 
4 to 15 per cent. It is found in the proportion of 30 to 40 per cent in water 
gas which is obtained by blowing steam through red hot coal or coke. It is 
present in quantities varying from 6 to 9 per cent in the exhaust gases of 
motor cars. The quantity of carbon monoxide produced per minute by a 
20 horse-power motor car is approximately 1 cubic foot, which is enough to 
render the atmosphere of a small closed garage of 10 by 10 by 20 feet deadly 
in less than ten minutes.1 Carbon monoxide also occurs in tobacco smoke. 


Carbon monoxide is a colourless, tasteless, inodorous gas. It is almost 
insoluble in water and alcohol. It burns with a blue flame, forming carbon 
dioxide, and explosive mixtures with air or oxygen. It combines with 
metals, such as nickel and iron, and forms colourless liquids, known as 
carbonyls. Combined with chlorine, it forms carbonyl chloride, commonly 


called phosgene, which was used as a poisonous gas during the last Great 
ar. ; 


Carbon monoxide is a highly poisonous gas, as it readily combines with 
the heemoglobin of the red blood corpuscles to form a stable compound, 
known as carboxyhzemoglobin, and thus reduces the oxygen-carrying power 
of the blood. The affinity of carbon monoxide for the blood is about 300 
times greater than that of oxygen, so that as long as carbon monoxide is 
present in the atmosphere, it becomes fixed cumulatively in the blood. 
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toms.—When the gas is inhaled in concentrated form, sudden weak- 
ness endl devine is immediately followed by coma and death. Coma may 
last for three, four or five days even after the patient has been removed 
from the gas. In one case a patient remained comatose for eight days and 
died on the twelfth day after the fatal inhalation.? In such cases there may 
be broncho-pneumonia or cedema of the lungs. 


When inhaled in dilute form, the symptoms are dizziness, headache, 
noises in the ears, nausea, sometimes vomiting, muscular weakness, drowsi- 
ness, dilated pupils, retarded breathing, coma and death. In some cases 
tremors and convulsions may precede death. 


Nervous and mental symptoms are occasionally manifested after 
recovery from the effects of the gas. The symptoms may be cerebral 
hemorrhage, encephalitis, optic neuritis, chorea, spastic paraplegia, retro- 
grade amnesia, aphasia, mental confusion, transient mania, and dementia. 


It should be remembered that the symptoms are not noticeable until 
the hemoglobin is about 20 per cent saturated with carbon monoxide when 
shortness of breath is observed. When the saturation increases to 30 per 
cent, there is a slight increase in the rate of the pulse and respiration, 
followed by headache, nausea and faintness. From experiments made upon 
himself, Haldane ? has found that the loss of memory, rental confusion and 
inco-ordination of movement are the marked symptoms when the haemoglo- 
bin reaches a saturation of 30 to 40 per cent. Forty to fifty per cent 
saturation causes collapse and inability to move the limbs, and 60 to 70 per 
cent saturation causes unconsciousness and rapid death. Haldane has also 
demonstrated that the heemoglobin is about 80 per cent saturated in deaths 
from carbon monoxide poisoning. In persons in ill-health death may occur 
with a much lower percentage of carbon monoxide in the hzemoglobin. 
Spilsbury * cites a case of suicide in which a young woman suffering from 
chronic tuberculosis of the lungs died when her blood reached a saturation of 
only 45 per cent. In two other cases in which the fatal percentage was 


about 50, one was an old feeble person, and the other was suffering from 
cancer of the stomach. 


The presence of 0.01 per cent of carbon monoxide in an atmosphere is 
considered as a safe limit of concentration, but the presence of 0.02 to 0.05 
ber cent in an atmosphere causes distinct toxic symptoms. The Board of 
Trade reported in 1924, that an atmosphere containing 0.25 per cent of carbon 
monoxide or 3 to 3.3 per cent of coal gas would prove fatal to a healthy 
adult in about four hours. A smaller percentage would be fatal if the 


; . in five minutes.> Henderson and Haggard ® 
from their experiments have laid down a standard for calculating the toxic 


action of carbon monoxide, which depends upon the amount of the gas and 
the time of exposure. When the time of exposure in hours multiplied by 
the concentration of carbon monoxide in parts per 10,000 of air equals 3 
there is no perceptible physiological effect. “When the product equals 6, there 


2. Blyth, Poisons, Ed. V;, p. 75. 

3. Brit. Med. Jour., July 5, 1930, p. 16. 
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6. 
6. Jour. I ial -ond - 
9, 1826 our, industrial and Engineer. Chemi., 1922, Vol, 16, p. 229; Brit. Med. Jour., Jan. 


CARBON MONOXIDE 7139 
is a just perceptible effect, perhaps a slight headache and lassitude ; when it 
equals 9, severe headache and nausea result ; when it equals 15, the condition 


is dangerous, and when it rises above 15, the conditions are such as will be 
quickly fatal. 


Chronic Poisoning —This form of poisoning is found in persons, who are 
constantly exposed to the action of the gas in gas houses and automobile 
workshops, and in those inhabiting ill-ventilated rooms, in which fire is 


burning. This is a result of frequent tissue injury due to intermittent con- 
tact with the gas. 


Symptoms.—These are headache, nausea, digestive disturbances, dyspneea, 
dizziness, mental torpidity, loss of memory, wasting of the muscles, anzemia; 
and in some cases symptoms of peripheral neuritis and glycosuria. 


Treatment.—Remove the patient at once into fresh air. Commence 
artificial respiration and supplement it by the administration of oxygen at 
high tension. Donald and Paton’ are of the opinion that mixtures of oxygen 
and carbon dioxide should not be administered in the resuscitation of sub- 
jects requiring and receiving artificial respiration, as there is a grave risk of 
high and dangerous tensions of carbon dioxide being induced in the subject. 
Inject hypodermically 0.5 to 1 cc. of adrenaline and intravenously 5 cc. of 25: 
per cent coramine solution and repeat them, if necessary, at intervals of from 
half an hour to an hour. Keep the patient warm by applying hot-water 
bottles to the extremities and by covering the body with blankets. 


In severe collapse administer subcutaneously normal saline or resort to 
blood transfusion. A dose of 0.5 g. of procaine hydrochloride in 500 ml. of 
5 per cent dextrose may be administered intravenously once a day in acute 
and chronic poisoning and may be continued for five days. 


After breathing is established, watch the patient carefully for the after- 


effects of carbon monoxide poisoning, and give him hot tea or coffee when he 
is conscious enough to swallow. 


Post-mortem Appearances.—Externally, the lips and finger-nails have 
a bright red colour. Irregular patches of a bright red colour are scattered 
over the anterior surface of the body, and post-mortem stains appearing on 
the dependent parts have also the same bright red colour. Internally, the 
blood is fluid and of a bright cherry-red colour due to the formation of 
carboxyheemoglobin. The internal organs are hyperzemic and are bright 
red owing to the colour of the blood. The mucous membrane of the air- 
passages is bright red, and is often covered with froth. The lungs are con- 
gested, and may occasionally be oedematous. There may be hemorrhagic 
and necrotic lesions in the heart muscle. There is serous effusion into the 
ventricles of the brain. Punctiform hzemorrhages and softening in the cor- 
tex and the lenticular nuclei may be found in chronic carbon monoxide 
poisoning. 

Tests.—1. Spectroscopic Test-—The spectrum of the blood will show 
two absorption bands similar to those of oxyhzmoglobin, but placed nearer 
the violet end. The addition of ammonium sulphide does not alter the 
spectrum. 


2. Hoppe-Seyler’s Test.—Caustic soda of specific gravity 1.3 produces 
a greenish colour, if added to normal blood, but retains the bright red colour, 
if carbon monoxide is present in the blood. 


3. Kunkel’s Test-—The suspected blood, diluted with 4 volumes of 
water, is mixed with 3 times its volume of 1 per cent tannic acid solution 
and shaken well. Carbon monoxide blood forms a crimson-red coagulum, 
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— When the gas is inhaled in concentrated form, sudden weak- 
ness sad haeeiness i immediately followed by coma and death. Coma may 
last for three, four or five days even after the patient has been removed 
from the gas. In one case a patient remained comatose for eight days and 
died on the twelfth day after the fatal inhalation. In such cases there may 
be broncho-pneumonia or cedema of the lungs. 


When inhaled in dilute form, the symptoms are dizziness, headache, 
noises in the ears, nausea, sometimes vomiting, muscular weakness, drowsi- 
ness, dilated pupils, retarded breathing, coma and death. In some cases 
tremors and convulsions may precede death. 


Nervous and mental symptoms are occasionally manifested after 
recovery from the effects of the gas. The symptoms may be cerebral 
hzemorrhage, encephalitis, optic neuritis, chorea, spastic paraplegia, retro- 
grade amnesia, aphasia, mental confusion, transient mania, and dementia. 


It should be remembered that the symptoms are not noticeable until 
the hemoglobin is about 20 per cent saturated with carbon monoxide when 
shortness of breath is observed. When the saturation increases to 30 per 
cent, there is a slight increase in the rate of the pulse and respiration, 
followed by headache, nausea and faintness. From experiments made upon 
himself, Haldane? has found that the loss of memory, mental confusion and 
inco-ordination of movement are the marked symptoms when the haemoglo- 
bin reaches a saturation of 30 to 40 per cent. Forty to fifty per cent 
saturation causes collapse and inability to move the limbs, and 60 to 70 per 
cent saturation causes unconsciousness and rapid death. Haldane has also 
demonsirated that the hemoglobin is about 80 per cent saturated in deaths 
from carbon monoxide poisoning. In persons in ill-health death may occur 
with a much lower percentage of carbon monoxide in the haemoglobin. 
Spilsbury * cites a case of suicide in which a young woman suffering from 
chronic tuberculosis of the lungs died when her blood reached a saturation of 
only 45 per cent. In two other cases in which the fatal percentage was 


about 50, one was an old feeble person, and the other was suffering from 
cancer of the stomach. 


The presence of 0.01 per cent of carbon monoxide in an atmosphere is 
considered as a safe limit of concentration, but the presence of 0.02 to 0.05 
per cent in an atmosphere causes distinct toxic symptoms. The Board of 
Trade reported in 1924, that an atmosphere containing 0.25 per cent of carbon 
monoxide or 3 to 3.3 per cent of coal gas would prove fatal to a healthy 
adult in about four hours. A smaller percentage would be fatal if the 
exposure was over a prolonged period. The air containing 1 per cent of 
carbon monoxide would cause 50 per cent saturation of the blood in fifteen 
minutes, and 80 per cent in twenty-three minutes, when death would result. 
However, if the victim exerted himself while absorbing the first part of the 
carbon monoxide, he might be breathing four or five times as much, and 
reach the 50 per cent saturation in five minutes? Henderson and Haggard ¢ 
from their experiments have laid down a standard for calculating the toxic 
action of carbon monoxide, which depends upon the amount of the gas and 
the time of exposure. When the time of exposure in hours multiplied by 
the concentration of carbon monoxide in parts per 10,000 of air equals 3, 
there is no perceptible physiological effect. When the product equals 6, there 
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is a just perceptible effect, perhaps a slight headache and lassitude ; when it 
equals 9, severe headache and nausea result ; when it equals 15, the condition 


is dangerous, and when it rises above 15, the conditions are such as will be 
quickly fatal. 


Chronic Poisoning.—This form of poisoning is found in persons, who are 
constantly exposed to the action of the gas in gas houses and automobile 
workshops, and in those inhabiting ill-ventilated rooms, in which fire is 


burning. This is a result of frequent tissue injury due to intermittent con- 
tact with the gas. 


‘Symptoms.—These are headache, nausea, digestive disturbances, dyspncea, 
dizziness, mental torpidity, loss of memory, wasting of the muscles, anzemia; 
and in some cases symptoms of peripheral neuritis and glycosuria. 


-Treatment.—Remove the patient at once into fresh air. Commence 
artificial respiration and supplement it by the administration of oxygen at 
high tension. Donald and Paton” are of the opinion that mixtures of oxygen 
and carbon dioxide should not be administered in the resuscitation of sub- 
jects requiring and receiving artificial respiration, as there is a grave risk of 
high and dangerous tensions of carbon dioxide being induced in the subject. 
Inject hypodermically 0.5 to 1 cc. of adrenaline and intravenously 5 cc. of 25: 
per cent coramine solution and repeat them, if necessary, at intervals of from 
half an hour to an hour. Keep the patient warm by applying hot-water 
bottles to the extremities and by covering the body with blankets. 


In severe collapse administer subcutaneously normal saline or resort to 
blood transfusion. A dose of 0.5 g. of procaine hydrochloride in 500 ml. of 
») per cent dextrose may be administered intravenously once a day in acute 
and chronic poisoning and may be continued for five days. 


After breathing is established, watch the patient carefully for the after- 
effects of carbon monoxide poisoning, and give him hot tea or coffee when he 
is conscious enough to swallow. 


Post-mortem Appearances.—Externally, the lips and finger-nails have 
a bright red colour. Irregular patches of a bright red colour are scattered 
over the anterior surface of the body, and post-mortem stains appearing on 
the dependent parts have also the same bright red colour. Internally, the 
blood is fluid and of a bright cherry-red colour due to the formation of 
carboxyhzemoglobin. The internal organs are hyperzemic and are bright 
red owing to the colour of the blood. The mucous membrane of the air- 
passages is bright red, and is often covered with froth. The lungs are con- 
gested, and may occasionally be edematous. There may be hemorrhagic 
and necrotic lesions in the heart muscle. There is serous effusion into the 
ventricles of the brain. Punctiform hemorrhages and softening in the cor- 
tex and the lenticular nuclei may be found in chronic carbon monoxide 
poisoning. 

Tests——1. Spectroscopic Test.—The spectrum of the blood will show 
two absorption bands similar to those of oxyheemoglobin, but placed nearer 


the violet end. The addition of ammonium sulphide does not alter the 
spectrum. 


2. Hoppe-Seyler’s Test.—Caustic soda of specific gravity 1.3 produces 
a greenish colour, if added to normal blood, but retains the bright red colour, 
if carbon monoxide is present in the blood. 


3. Kunkel’s.Test—The suspected blood, diluted with 4 volumes of 
water, is mixed with 3 times its volume of 1 per cent tannic acid solution 
and shaken well. Carbon monoxide blood forms a crimson-red coagulum, 


7. Brit. Med. Jour., Feb. 5, 1955, p. 315. 
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which retains its colour for several months. Normal blood forms a coagulum 
which is at first red, becomes brown in the course of one to two hours and 
then becomes grey in twenty-four to forty-eight hours. The blood saturated 
even with 10 per cent carbon monoxide responds to this test. 


4. Katayama’s Test.—Ten cubic centimetres of the suspected blood 
diluted with 50 parts of distilled water are mixed with four drops of orange- 
red ammonium sulphide solution and 4 to 6 drops of 30 per cent acetic acid. 
‘The mixture is filtered and the filtrate of carbon monoxide blood remains 
red, while normal blood becomes green or grey. Orange-red ammonium 
sulphide solution is made by adding 2 grammes of sulphur to 100 cc. of 
yellow ammonium sulphide. 


D. Potassium Ferrocyanide Test.—If{ 15 cc. of blood are mixed with an 
equal amount of 20 per cent potassium ferrocyanide solution and 2 ce. of 
dilute acetic acid and shaken gently, a bright red coagulum will form, if the 


blood contains carbon monoxide, while a dark brown coagulum will form 
if the blood is normal. 


The Reversion Spectroscope method designed by Professor Hartridge 
is very convenient for the quantitative determination of carbon monoxide 
present in blood.® 


Medico-Legal Points.—Poisoning by carbon monoxide is mostly acci- 
dental. Accidents may occur in connection with incomplete combustion of 
wood, charcoal or coal in ill-ventilated rooms, leaky gas pipes and taps in 
dwellings, and motor car exhausts in small garages or even in narrow-streets 
where motor traffic is very dense. 

On the night of the 10th February 1924, a family consisting of a man, aged 35 years, 
his wife, aged 25 years, and a son, aged 10 years, went to sleep in a closed room, where 
coal was kept burning to ward off cold. Next morning the boy was found dead in bed, 
and the man and the woman were found in a state of unconsciousness. They were 
immediately removed to the King George’s Hospital, Lucknow. On admission they were 
found in a comatose condition, and the limbs were rigid and the reflexes were exag- 
gerated. They gradually recovered in six or seven days. The blood of the three victims 
showed the presence of carbon monoxide in the spectroscope. 

Sherman, Swindler and McEllroy® describe three cases of collapse 
under the use of ethylene as an anesthetic, of which two proved fatal. The 
‘blood from the patients showed 50 to 60 per cent saturation with carbon 
monoxide. The cylinder of ethylene was found to contain carbon monoxide 
concentration of 0.7 per cent. 


Suicidal poisoning by carbon monoxide frequently occurs in England, 
and other Western countries. The victim generally shuts himself up ina 
room after placing smouldering fire and after closing all the doors and win- 
dows. Sometimes, a suicide sleeps in a room where a gas tap is turned on 
or he may attach a rubber tube to the gas tap and then put it in his mouth. 
In India, suicide by carbon monoxide is rare. An Anglo-Indian, 65 years 
old, and resident of Lucknow, was found dead on a couch in a small room of 
his house at about 4 pm. on October 25, 1929. The room had been closed 
from inside, all openings to allow ventilation had been closed and charcoal 
had been kept burning in an angethi (stove). A case! also occurred in 
Bombay where a European committed suicide by sitting in a chair near a 
gas stove in his kitchen after opening the gas tap and then covering his head 


and the gas stove with a rug and a sheet. The door and windows of th 
kitchen had also been shut. OWS O e 


= - a . 
___§8. For details see Sydney Smith and Glaister, Recent Advances in Forensic Medicine 


3. Jour. Amer. Med. Assoc., June 5, 1926, p. 1765. 
10. Times of India, Dec. 13, 1934, 
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- The use of carbon monoxide for homicidal poisoning is very Tare, 
Ithough a few cases have been recorded. A murderer may turn on a gas 


ap when his victim is asleep in his bedroom, and thus suffocate him to 
leath without disturbing him. 


The elimination of the gas from the blood after the patient has been 
‘emoved from the atmosphere containing carbon monoxide is very slight for 
he first hour and-a-half, but becomes rapid after that and provided the 


natient lives, all the carbon monoxide would have been eliminated from five 
o six hours." 


_ A case 12 is recorded in which the post-mortem appearances which 
simulated very closely those of carbon monoxide poisoning were due to the 
formation of nitric-oxide-heemoglobin (nitroxyhzemoglobin) after death. A 
man employed at a colliery in stoking the boiler furnaces died after an illness 
of nine days. At the post-mortem examination held within a few hours, 
the whole of the blood, in whatever part of the body, including the heart, 
spleen, kidneys, muscles and lungs, had a bright red colour exactly similar 
to that seen in death from carbon monoxide. The blood also responded to 
the usual tests of carboxyhaemoglobin. Hence 4 verdict was given at the 
inquest that the death was due to carbon monoxide poisoning. On further 
investigation it was, however, found that the red colour of the blood was 
due to the development of nitric-oxide-heemoglobin probably by the action 
of a nitrifying infective organism in the body. A solution of the blood con- 
taining nitric-oxide-hemoglobin can be distinguished by boiling, since it 
gives a pink coagulum, while the blood containing oxyhemoglobin and car- 
boxyhemoglobin gives a dull grey coagulum. 


Carbon monoxide retards putrefaction, and may be detected in the blood 
several days after death from poisoning by this gas. Autenrieth ** detected 
earbon monoxide in the blood of an adult two months after he died from 
poisoning by coal gas. Laguna describes a case in which carbon monoxide 
was detected chemically and spectroscopically in the fluid contents of the 
pleura and abdomen of a woman whose body was exhumed seven months 
after death which occurred suddenly from poisoning by carbon monoxide 
from a defective oven. On the other hand, Dr. Mathur of the Physiological 
Department of the King George’s Medical College, Lucknow, has come to 
the conclusion from investigations carried out on rats in January 1933, that 
in cases of deaths by carbon monoxide the organs begin to decompose after 
the third day and the blood, after the fourth day. 


j tial 
alcohol, ether, chloroform, hydrocarbons of the benzene family and most of the essen 
ous. Tt is used in the arts as a solvent for caoutchouc, India-rubber, phosphorus, sulphur, 
etc, and for extracting essential oils, spices and perfumes. 


Acute Poisoning. —This form of poisoning occurs from. swallowing the liquid or from 
inhaling its vapour. 


Symptoms.—Intense burning pain in the throat, nausea, vomiting, headachs, gids 
ness, drowsiness, unconsciousness, dilated pupils, eyanosed lips, sald amp sk ae ured 
respirations, muscular weakness and odour of carbon disu’p de in the breath, 


and feeces. These are followed by convulsions, coma and death. 


ae ee tc 5; 
sor Henderson, Brit. Med. Jour. Jan. 9, 1926, p- 49; Douglas J. Kerr, Ibid. March 5, 
p. 415. 
12. Banham, Haldane and Savage, Brit. Med. J our Aug. er P- 187. 
. Detection of Poisons, Ed. VI, Englis ansl. bY » PD. Oa a # oaiy’ 
-14. Deut. Zeit. f. d.-es. gerichtl: Med., 1933, XX p. 512; Med.<Leg. Criminol. Review, 
1934, Vol. If, Part I, p. 95. 
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Fatal Dose and Fatal Period.—About a drachm of liquid carbon disulphide, when 
taken internally, will cause serious symptoms, and about half an ounce will prove fatal. 
Death may occur within a few hours or may be delayed for several days. It has been 
ascertained that a concentration of about 600 parts per million produces serious symp- 
toms if inhaled for one hour, whilst double this concentration is dangerous in thirty 
minutes.15 


Treatment.—Wash out the stomach. Warmth, stimulants and artificial respiration. 
Remove the victim at once into the fresh air and administer oxygen by inhalation, if 
carbon bisulphide has been inhaled. 


Post-mortem Appearances.—The odour of carbon disulphide on opening the body 
cavities. The blood is dark and fluid. Congestion and punctiform haemorrhages in the 
stomach. 


Chemical Analysis.—Carbon bisulphide may be separated from an organic mixture 
by distillation, and recognized by the following test:—On heating with lead acetate and 
caustic potash, it produces a black precipitate. 


Chronic Poisoning.—This form of poisoning occurs among workmen from constant 
exposure to its fumes in ill-ventilated India-rubber and caoutchoue factories, and in 
artificial silk factories. 


Symptoms.—Nausea ; anorexia and sometimes vomiting with abdominal pain ; head- 
ache; noises in the ears; insomnia; tremors; muscular’ weakness ; ataxia ; tingling, 
numbness and burning sensation in the hands and feet (peripheral neuritis) ; paralysis 
of the extensor muscles; delirium; mania and even dementia. Amblyopia with optic 
atrophy occurs in some cases. Death may occur from inanition and hepatic insufficiency, 


Treatment.—A nutritive diet rich in vitamin content should be allowed to the 
patients. Vitamin B complex and liver extract should be administered. 


Hygienic measures should be adopted. There should be sufficient arrangements for 
ventilation in the factories, and the workmen should be medically examined at least 
every month. 


Post-mortem Appearances—There may be degenerative changes in the ganglion 
cells of the cerebral cortex. There may also be degenerative changes in the heart and 
in the liver. 


Medico-Legal Points.—Carbon bisulphide is an industrial poison, and is absorbed 
from the alimentary canal, from the lungs and from the skin. Carbon bisulphide is some- 
times taken as a suicidal poison, when it causes symptoms of acute poisoning. 


Carbon bisulphide is excreted unchanged in the breath and in the urine. 


HYDROGEN SULPHIDE (SULPHURETTED HYDROGEN) , HLS 


This is a colourless, transparent gas, having a somewhat sickly sweetish taste and 
an odour of rotten eggs. It dissolves in water, forming an acid solution, which is some- 


times called sulphhydric acid. It burns in air with a pale blue flame, forming sulphur 
dioxide and water. 


Hydrogen sulphide is formed during the decomposing process of organic substances 
containing sulphate, and may be formed as a bi-product in some of the su phur industries. 
It is often found in large quantities in sewers, cesspools, privy vaults and tannery vats, 
It is also found in many chemical industries, such as artificial silk works, sulphur dye 
works, gas works, tar distillation works, etc. It is a highly poisonous gas, acting as a 
local irritant and affecting the central nervous system. It causes death from asphyxia 
due to paralysis of the respiratory centre. 


_ Hydrogen sulphide is not a cumulative poison. When inhaled, it passes into solu- 
tion in the blood, where it is rapidly oxidized by the oxygen of the hemoglobin to 
harmless or relatively non-toxic substances. It does not combine with oxyheemoglobin, 


but combines with methemoglobin and changes it to sulphmethzmoglobin, especially 
after death. 


Symptoms.—When inhaled in its pure state, this gas is almost immediately fatal, 
causing Unconsciousness at once and stoppage of respiration after a few seconds. When 
diluted with air, it produces irritation of the eyes, nose, throat and air-passages, followed 
by dizziness, headache, nausea, vomiting, abdominal pain, cyanosis, dilated pupils, cold 
extremities, muscular prostration, laboured breathing, irregular pulse, tetanic convulsions, 
delirium, stupor, coma and death. In some cases there may be pneumonia or cedema 
of the lungs. When largely diluted, it gives rise to languor and sleepiness, and proves 
fatal without sensibility being restored. When very largely diluted, it may sometimes 
produce febrile symptoms somewhat resembling typhoid fever. 


“15. Brit. Med. Jour, June 2, 1934, p. 998. 
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Fatal Dose and Fatal Period.—A concentration of 0.02 per cent of hydrogen sulphide 
in the air is sufficient to produce local irritation in man; 0.05 per cent gives rise to 
alarming symptoms, if breathed for half an hour, while 0.07 per cent is dangerous; 0.18 
per cent proves fatal immediately. , 


Chronic Poisoning.—This occurs in workmen who are exposed to the constant in- 
halation of this gas for a prolonged period. According to Haggard16 the prolonged 
inhalation of a concentration of the gas even as low as 0.01 per cent is sufficient to induce 
symptoms of chronic poisoning. 


Symptoms.—These are conjunctivitis, headache, gastric disturbances, anzemia, and 
furunculosis. Nervous disturbances are also present. 


Treatment.—Fresh air, inhalation of oxygen, prompt artificial respiration and 
warmth to the extremities. Give intravenously respiratory stimulants, such as coramine 


(1 to 2 cc. of a 25 per cent solution), metrazol (14 to 6 grains) or caffeine with sodium 
benzoate (74 to 15 grains). 


Post-mortem Appearances.—Putrefaction sets in much more rapidly. An offensive 
smell is noticed on opening the body. The blood is liquid and dark-brown in colour 
from the conversion of hemoglobin into sulphmethzmoglobin, which is characterized 
by an absorption spectrum of two bands, consisting of one band in the red between C 
and D, and a fainter band between D and E. The lungs are congested and cedematous. 
The other organs are dark and congested. 


__ Yests.-l. Hydrogen sulphide is recognized by its offensive smell, which is percep- 
tible when one part is present in 10,000 of air. 


2. A piece of white filter paper moistened with lead acetate or carbonate turns 
black on bringing it in contact with the stomach or other organs containing the gas. 


NITROGEN MONOXIDE (NITROUS OXIDE OR LAUGHING GAS), N.O 


This is a colourless gas, obtained by heating ammonium nitrate, and has a charac- 
teristic odour and faintly sweetish taste. It does not break up and give oxygen to the 
body. It is a pharmacopceial preparation, called Nitrogenii monoxidum. 


Symptoms.—When inhaled mixed with 20 per cent of oxygen, it produces after a 
few seconds a condition of hysterical excitement often accompanied by noisy laughter and 
gas intoxication; hence it is known as laughing gas. When pushed beyond this hysteri- 
cal stage, it causes anesthesia, and is used in minor surgery, especially dentistry. Death 
occurs usually within a few minutes of inhalation, but it is very rare. Death occurred 
in two cases in 60 and 74 hours from the commencement of its inhalation.17 A case of 
accidental death from self-administration of nitrous oxide as an anzesthetic is recorded, 
wherein a dentist was found dead in his operating chair with the mask applied to his 
face.18 By taking occasional whiffs of the gas for a prolonged period one gets addicted 
to it and the habit thus formed is difficult to break. 


When inhaled in the pure state, it at first causes the abovementioned symptoms 
followed immediately by unconsciousness, cyanosis, cold, clammy sweats, dyspnoeic and 
stertorous breathing, and death from respiratory paralysis. The heart may continue to 
beat for some time after the stoppage of respiration. 


Treatment.—This consists in the inhalation of oxygen and carbon dioxide, artificial 
respiration and stimulants. 


Post-mortem Appearances.—There may be degenerative changes in the cortex of 
the brain and in the parenchyma of the basal ganglia. The blood is dark in colour. 


Tests.—The gas supports combustion, but not life. It dissolves in alcohol. 


Case.-A. 58-year-old man died in about eight and a half hours from respiratory 
failure caused by anoxzmia due to nitrous oxide administered inadvertently for oxygen 
in the course of an anesthetic given for an operation for a perforated peptic ulcer.— 
Lancet, Dec. 24, 1949, p. 1205. 


SULPHUR DIOXIDE (SULPHUROUS ACID GAS OR 
SULPHUROUS ANHYDRIDE), SO, 


This is formed by burning sulphur or certain metallic sulphides, such as _ iron 
pyrites, in air or oxygen, and is a bi-product in the manufacture of sulphuric acid. It 
is met with in the gaseous emanations from volcanoes. It is present in a noticeable 
amount in the air of towns, being derived from the combustion of the sulphur com- 
pounds present in coal. 


16. Jour. of Industrial Hygiene, March 1925, p. 113. 

17. K. Lowenberg, R. Waggoner and T. Zainden, Ann. Surg., November 1936, p. 801 ; 
Lancet, Jan. 16, 1937, p. 158, 

18. Holmes and Visick, Lancet, Dec. 4, 1920, p. 1167. . 
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It is a hea colourless gas, possessing a pungent, suffocating smell of burnin 
sulphur and dissolcing freely in water. An aqueous solution containing 5 per cent by 
weight of sulphur dioxide is a B.P.C. preparation, known as Acidum sulphurosum, the 
dose being 30 minims to 60 minims. 


Sulphur dioxide is a powerful antiseptic and disinfectant, formerly used for fumi- 
gating infected rooms and furniture. It is now used in industry as a refrigerant and as 
a bleaching agent, and is also used in a very small quantity for the preservation of foods, 
particularly citrus fruit juices. It is very destructive to vegetable life, and intensely 
poisonous to mammalian and insect life. 


Symptoms.—When inhaled in the pure state, it acts as an irritant to the air-passages, 
causing immediately coughing and sneezing, accompanied by a feeling of suffocation, 


action on the blood, causing its reduction and decomposition, as shown by the formation 
of hematin with a brown colouration. 


Post-mortem Appearances.—These are chiefly due to asphyxia. The blood has a 
strikingly dark colour, and has an acid reaction. The lungs may be cedematous. 


Tests.—Starch-paper moistened with a solution of iodic acid turns blue on exposure 


to sulphur dioxide. One part of the gas contained in 3,000 parts of air responds to this 
test. 


Medico-Legal Points.—The pungent, suffocating odour of the gas prevents the occur- 
rence of accidental poisoning. Sulphur dioxide has been used for murder only once, and 
sulphurous acid only once for suicidal purpose.20 


| WAR GASES 


The term, “gas”, as used in chemical warfare, denotes a chemical compound, 
whether gaseous, liquid or solid, which is employed to produce poisonous or irritant 
effects on the enemy forces or even the civil population. The gases which are likely 
to be used during the time of war may be described under the following heads :— 


I. Vesicants or Blistering Gases. II. Asphyxiants or Lung Irritants. II. Lachry-~ 
mators or Tear Gases. IY, Sternutators or Nasal Irritants. V. Paralysants, 


I. Vesicants or Blistering Gases.— These are chiefly mustard gas (dichlordiethyl sul- 
phide), and lewisite (chlorovinyl-dichlorarsine) . Mustard gas is also known as “Yellow 
Cross” or “ Yperite ”, and was largely used during the Great Wars. Mustard gas is a 
heavy, dark-coloured, oily liquid, having a mustard-like or garlicky odour and giving 
off @ vapour at the ordinary temperature of the air. It is almost insoluble in water and 
evaporates slowly so thapit persists for a long time after it is discharged. It dissolves 

eely in paraffin, petrol, ether, benzene, rubber, alcohol, acetone, and carbon bisulphide 
and readily penetrates clothing, leather, wood, bricks, ete. 


mely dangerous both in the liquid and in the vaporous state. 
It is insidious in its onset and produces poisonous symptoms usually after the lapse of 
two or three hours and occasionally after twenty-four or forty-eight hours, 
irritation of the eyes with profuse lachrymation and nasal secretion, laryn 

», Vomiting and gastric pain. It enters deeply into the 

through the clothes and produces intense itching, redness, vesic 

It attacks chiefly the axilla, groins, perineum and Scrotum which are moist due to per- 
spiration. Owing to secondary infection these ulcers are often difficult to heal, The skin 


In severe cases there may be cedema of the eyelids 


: : » SUppuration and destruction 
of the conjunctiva, cornea and even the eye-ball. Death rn 


may occur from, septic bron- 





19, Arhiv. fur Hygiene, 1893, XVII, p. 190: Pet : 
and Tozic., Vol. II, p. 340. P ? “everson, Haines and Webster » Leg. Med. 


20. Kobert, Kompendium der T sikologie F . 
Haines and Webster, Ibid, p34, Ome ~Funfte Auflage, 1912, p. 147; Peterson, 


WAR GASES 145 


. The treatment consists in the prompt removal of contaminated clothing and wash- 
ing the body with soap and water. The eyes should be washed with warm water, normal 
saline or 2 per cent sodium bicarbonate solution and subsequently a drop or two of 
castor oil containing 1 per cent atropine should be instilled into them. The nose should 
be irrigated with 5 per cent sodium bicarbonate solution. Mustard gas should be re- 
moved from the skin by applying cotton wool swabs dipped in petrol, kerosene or methy- 
lated spirit and then by rubbing into the cleansed area bleach cream prepared by mixing 
one part of bleaching powder to two parts of water. Tannic acid jelly or solution should 
also be used. The respirator which will afford protection for the eyes, nose, face and 
lungs should be used. The respirator is a mask with valves for the intake of air and 
the escape of expired air, with a container in which are activated charcoal and a filter 
of celluloid through which the outer air has to pass before it enters the lungs. It will 
also give protection against any other type of gas. Protective clothing and boots which 
prevent the penetration of mustard gas should be worn. 


Lewisite is a heavy, oily, dark liquid, having an odour of geraniums. It is insoluble 
in water, but hydrolyses rapidly ; this action is increased by heat and alkalies. It dis- 
solves in oil, benzene and ordinary organic solvents. It is both a vesicant and an 
asphyxiant, and is more rapid in action than mustard gas and produces more discomfort 
on inhalation and more irritation on coming into contact with the skin. It must be 
remembered that a vesicle caused by lewisite is clearly defined, covers the whole erythe- 
matous area and is filled with a cloudy fluid containing arsenic and leucocytes. While a 
blister produced by mustard gas is surrounded by a zone of erythema and contains a 
clear yellow serum but does not contain mustard.21 


The treatment consists in the intramuscular injections of 2 ml. of a 5 per cent solu- 
tion of B.A.L. (British-Anti Lewisite) in arachis oil and benzyl benzoate into the thigh 
and gluteal region. It is regarded as an antidote to the local and systemic damage 
caused by contamination of the skin or eyes with arsenical vesicant gases. 


If. Asphyxiants or Lung Irritants—These are chlorine,22 phosgene (carbonyl chlo- 
ride or carbon oxychloride), diphosgene (trichloromethyl-chloroformate) and chloropi- 
crin (nitrochloroform or trichloronitromethane). They exert their main action on the 
pulmonary alveoli through the upper respiratory passages. 


Phosgene is a colourless gas at ordinary temperature and pressure possessing a smell 
of musty hay. It is three times and a half as heavy as air and is decomposed by water 
into hydrochloric and carbonic acids. It is one of the most dangerous poison gases, 
being practically ten times more toxic than chlorine, but owing to its poor solubility its 
action is very slow. Hence it may sometimes produce poisonous symptoms a few hours 
after exposure and during the interval the patients may be able to carry on their work. 


Diphosgene is an oily liquid having a smell of phosgene. It is heavier than phos- 
gene, is as toxic as phosgene and is intensely lachrymatory. Both phosgene and 
diphosgene are known as “Green Cross”. 


Chloropicrin is a yellow, oily liquid, smells like chlorine and is about four times 
more toxic than chlorine. It is destroyed by a solution of sodium sulphite in alcohol 
(50 per cent). 


When inhaled, these gases cause watering of the eyes, coughing, dyspnoea, feeling 
of pain and constriction in the chest, headache, retching and vomiting. These symptoms 
are followed by rapid and stertorous respirations, cyanosis and collapse. Death occurs 
from acute pulmonary cedema within twenty-four to forty-eight hours or later from 
broncho-pneumonia. 


The treatment consists in absolute rest, administration of oxygen by inhalation and 
venesection. Codeine may be given to relieve the irritating cough and intramuscular 
injections of calcium gluconate may be tried to prevent pulmonary cedema. 


On post-mortem examination the lungs are found heavy and cedematous, exuding 
frothy, dark fluid blood on section. There are petechial haemorrhages on the upper sur- 
face of the lungs and serous effusion in the pleural cavity. 


Il. Lachrymators or Tear Gases.—These are chiefly chlor-acetophenone (C.A.P.), 
ethyl-iodoacetate (K.S.K.) and bromobenzyl cyanide (B.B.C.). 


Chlor-acetophenone is a colourless, crystalline solid. It is very slightly soluble 
in water, but dissolves in ether, alcohol or benzene and in a hot aqueous solution of 
sodium carbonate. Ethyliodoacetate is a dark brown, oily liquid with a smell like that 
of “pear drops”. Bromobenzyl cyanide is a heavy, oily, dark brown liquid, having a 
penetrating, bitter-sweet odour. It is very persistent. 


Exposure to the vapours of any of these substances causes intense irritation of the 
eyes with a copious flow of tears, spasm of the eyelids and temporary blindness. When the 


21. E. M. Cowell, Brit. Med. Jour., Oct. 14, 1939, p.- 778. 
22. Vide p. 477. 
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neentration is high, the vapour causes irritation of the respiratory passages and lungs, 
and produces a <n sensation in the throat and discomfort in the chest, _ In cases 
where the exposure is continued for a long time, there may be nausea, vomiting, tra- 
cheitis, bronchitis, and blistering of the skin. In rare cases there may be keratitis and 
corneal opacities. The effects are, as a rule, transitory, incapacitating persons for some 
hours only and are not dangerous to life, 


The treatment consists in washing the eyes with warm normal saline and removing 
the patient into fresh air. The respirator is a sufficient protector of the eyes and lungs 
against all tear gases of any concentration. 


IV. Sternutators or Nasal Irritants.—These are solid, organic compounds of arsenic, 
which are dispersed by heat or detonation in the form of very fine, particulate clouds 
or smokes. The compounds which may be used during war are— 


1. Diphenyichlorarsine (D.A.), a colourless, crystalline solid. It is slightly soluble 
in water, but dissolves in phosgene and chloropicrin. 


2. Diphenylamine-chlorarsine, or diphenylarsine-chlorarsine (D.M.), a yellow, al- 
most odourless, crystalline solid. It is not soluble in phosgene and tarnishes metals. 


3. Diphenyleyanarsine (C.D.), a white, odourless, crystalline solid. 


The vapours of these substances, when inhaled, cause intense pain and irritation in 
the nose and sinuses with excessive sneezing, malaise, headache, painful gums, salivation, 
nausea, vomiting, pain and tightness in the chest and temporary prostration. The effects 
are temporary, lasting for an hour or two, but are quite effective in destroying the morale 
of the enemy’s troops. 


Water and food contaminated by these substances may give- rise to symptoms of 
arsenic poisoning. 


The treatment is fresh air. The nose should be irrigated with a 5 per cent solution 
of sodium carbonate. Gargles of the same solution may be used if there is irritation of 
he throat. A few whiffs of chloroform inhalation may be given if there is severe pain 
in the sinuses. 


V. Paralysants.—These are hydrocyanic acid and sulphuretted hydrogen,28 but they 
are not very useful in chemical warfare, as it is difficult to obtain them in their lethal 
concentrations during the time of war. 


im 


23. Vide pp. 703 and 717. | * 


CHAPTER XXXIV 
PERIPHERAL (NEURAL) POISONS 


CONIUM MACULATUM (COMMON OR SPOTTED HEMLOCK) 


This plant belongs to N.O. Umbelliferze, and grows generally in hedge- 
rows and in waste places in Europe, America and the temperate regions of 
Asia. It has a peculiar mousy odour which is intensified by rubbing the 
leaves or other parts of the plant in a mortar with a little solution of caustic 
potash or soda. The plant owes its poisonous properties to the liquid alka- 
loids, Coniine and Methylconiine. It also contains a crystalline alkaloid, 
Conhydrine, allied to methylconiine, and Conic acid. 


_ Conime, C;H,;N.—This exists in all parts of the plant, but is extracted 
chiefly from the fruit and leaves by distillation with soda. It is a colourless, 
volatile oil, but changes to brown on exposure to air. It has an acrid, bitter 
taste and a penetrating mousy odour. It is slightly soluble in water but 
freely in alcohol, ether and chloroform. Its salts are stable and crystalline, 
and are soluble in water and alcohol. It paralyses the motor nerve endings 
and subsequently the motor centres. 


Methyl-Coniine, C3sH,3N.CH;.—This is a colourless, volatile, oily, liquid 
alkaloid, possessing an odour similar to that of coniine. 


Symptoms.—Burning sensation in the mouth, constriction of the throat, 
profuse salivation, nausea, vomiting, dizziness, headache, staggering gait, 
weakness or paralysis of the extremities, great prostration, dilated pupils, 
ptosis, convulsions and coma. Death occurs from paralysis of the respiratory 
muscles. The intellect remains clear to the last. 


Fatal Dose.—Uncertain. Half to one grain of coniine is likely to cause 
serious symptoms, and 2 grains will probably prove fatal. 


Fatal Period.—Death has occurred in a few minutes. The usual fatal 
period is one to three hours, though death may be delayed several hours. 


Treatment.—Give emetics or wash out the stomach after giving tannic 
acid or vegetable astringents. Administer strychnine hypodermically, and 
then give general stimulants, such as strong coffee, alcohol, etc. Perform 
artificial respiration and administer by inhalation oxygen with 7 per cent 
carbon dioxide, if necessary. 


Post-mortem Appearances.—Not characteristic. The mucous membrane 
of the stomach may be reddened and ecchymosed. The other organs are 
congested with venous engorgement and dark fluid blood. The lungs may 
sometimes be cedematous. 


Tests.—1. Coniine is recognized by its mousy odour. A drop of coniine 
dissolved in just sufficient cold water has a clear appearance, but becomes 
turbid on heating and again becomes clear on cooling. 


2. Alloxan produces a purple-red colour, which forms white needle- 
shaped crystals on standing. These crystals, touched with caustic potash, 
turn purple and give off a mousy odour, 


3. Warmed with sulphuric acid and potassium bichromate, coniine pro- 
duces butyric acid, which is known by its peculiar odour. 


Medico-Legal Points—Poisoning by conium maculatum is very rare in 
India. In Europe and America accidental poisoning has occurred from the 
leaves having been made into salad in mistake for parsnip, or from the root 
having been used for parsely, fennel and asparagus. Children have also 
been poisoned from using whistles made of its stem. The seeds have been 
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accidentally mixed with caraway, ariise and dill seeds. Accidental poisoning 
may also occur from smelling coniine or trom inhaling the vapours given off 
from boiling water containing a preparation of conium. 


The ancient Greeks were familiar with the toxic properties of conium 
maculatum, and used its juice or an infusion of the leaves as a State-poison. 
Socrates was put to death by drinking the infusion. 


Coniine is rapidly eliminated in the urine so that its action passes off 
very soon, if death does not occur. 


CURARE (CURARA, WOORARA, OURARI, URARI OR WOORALI) 


This is a blackish-brown gummy resinoid extract obtained from the bark and wood 
of species strychnos toxifera (N.O. Loganiacez), Cocculus toxiferus (NO. Menisper- 
macez) and other plants which occur in South America. It has a bitter taste and is 
nearly soluble in water. The non-official dose of curare is 1/20 to } grain subcutaneously. 


Curare contains an active principle, curarine or curarina, which is the most power-~ 
ful poison and occurs as a yellowish brown powder or in deliquescent prisms, with an 
intensely bitter taste. It is soluble in water and alcohol. Curare also contains curine 
and d-tubocurarine. 


Symptoms.—Curare is extremely poisonous, and exerts its toxic properties, when 
injected into the blood stream by means of a hypodermic syringe or through a wound. 
When swallowed, it is supposed to be almost inert like snake-venom, provided there is 
no abraded surface in the mouth or throat. | 


Curare acts on the motor end-plates causing paralysis of the voluntary muscles, 
and causes.death by paralysis of respiration and anoxia. 


Fatal Dose.-~One half to a grain of curare would probably prove fatal. 
Fatal Period.—An hour or two. 


Treatment.—This consists in the use of stimulants, such as strychnine hypodermically 
and positive pressure artificial respiration with oxygen, if necessary. If the poison is 
applied to a wound, a ligature should be applied at once at its proximal end, and the 
poison should be sucked out from the wound provided there are no abrasions in the 
mouth or throat or the poison should be neutralized by washing the wound with a solu- 
tion of potassium permanganate. Prostigmin and Substance 36 (methyl-phenyl-carbamic 
ester of 3-oxyphenyl-trimethyl-animonium-methyl sulphate) which is an analogue of 
eserine and closely related to prostigmin are considered to possess antagonistic properties 
to curare. 


Post-mortem Appearances.—Signs of asphyxia may be found. 


Tests—1. Sulphuricacid and potassium bichromate produce first a blue colour, 


then violet and lastly cherry-red. Strychnine undergoes the same reaction, but takes 
a longer time. — : 


' 2. Sulphuric acid imparts a red colour to curarine and nitric acid gives a purple 
co1our. 


Medico-Legal Points—Curare is smeared on the darts and arrows which are used 
by South American Indians in hunting and warfare. Curare has recently come into use 
as an adjunct to general anzsthesia, especially in cases of abdominal operations, as it 
produces muscular relaxation, also used to prevent injury in electro-shock therapy for 
mental diseases. Tubocurarine chloride, which is less poisonous, is used generally for 
this purpose in place of curare. 


It is reported that in the year 1917 a plot was laid to poison Mr. Lloyd George, late 
Prime Minister of England, with curarine. 


Curare is rapidly excreted unchanged by the kidneys. 
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QUESTIONS TO BE PUT TO MEDICAL WITNESSES 
(FROM OUDH CRIMINAL DIGEST) 


NO. I 


Questions that may be put to a Medical Witness in a case of Suspected Poisoning 
afier Post-mortem Examination of the Body 

1. Did you examine the body of 
if so, what did you observe ? 

2. What do you consider to have been the cause of death? State your reasons. 

3. Did you find any external marks of violence on the body? If so, describe them. 

4. Did you observe any unusual appearances on further examination of the body ? 
If so, describe them. 

5. To what do you attribute these appearances ; to disease, poison or other cause ? 

6. If to poison, then to what class of poisons ? 

7. Have you formed an opinion as to what particular poison was used ? 

8. Did you find any morbid appearances in the body besides those which are 
usually found in cases of poisoning by.......... ? If so, describe them. 

© you know of any disease, in which the post-mortem appearances resemble 

those which you observed in this case ? 

10. In what respect do the post-mortem appearances of that disease differ from 
those which you observed in the present case? 

11 What are the symptoms of that disease in the living? 

12. Are there any post-mortem appearances usual in case of poisoning by 
but which you did not discover in this instance ? 

13. Might not the appearances you mention have been the result of spontaneous 
changes in the stomach after death ? 

14. Was the state of the stomach and bowels compatible or incompatible with 
vomiting and purging ? 

15. What are the usual symptoms of poisoning by....... teeenees ? 

16. What is the usual interval between the time of taking the poison and the com- 
mencement of the symptoms ? 
‘ 17, In what time does............ generally prove fatal ? 

18. Did you send the contents of the stomach and bowels (or other matters) to the 
Chemical Examiner ? 

19. Were the contents of the stomach, (or other matters) sealed up in your pre- 
sence immediately on removal from the body ? 

70. Describe the vessel in which they were sealed up, and what impression did the 
seal bear ? 

21, Have you received a reply from the Chemical Examiner? If so, is the report 
now produced that which you received ? 

22, (If a female adult) what was the state of the uterus ? 


NO. II 


Questions that may be put to a Non-professional Witness in a case 
of Suspected Poisoning 

1. Did you know ', a late resident of ? If so, did you see him 
during his Jast illness and previously ? 

5. What are the symptoms from which he suffered ? 

3. Was he in good health previous to the attack ? 

4. Did the symptoms appear suddenly ? 

5 What was the interval between the last time of eating or drinking and the com- 
mencement of the symptoms ? 


, a late resident of , and 


ot ee @ eae 


If Death occurred 


6. What was the interval between the commencement of the symptoms and death ? 

7. What did the last meal consist of ? 

8, Did anyone partake of this meal with...........++. ? 

9. Were any of them affected in the same way ? 

10. Had he ever suffered from a similar attack before ? ; 

If any of the following symptoms have been omitted in answer to question 2, special 
questions (11-14) may be asked regarding them as follows:—11. Did vomiting occur? 
12. Was there any purging ? 
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13. Was there any pain in the stomach? 14. Was he very thirsty ? 

15. Did he become faint ? 

16. Did he complain of headache or giddiness ? 

17. Did he appear to have lost the use of his limbs ? 

18. Did he sleep heavily ? 

19. Had he any delirium ? 

20. Did convulsions occur ? 

21. Did he complain of any peculiar taste in the mouth ? 

22. Did he notice any peculiar taste in his food or water ? 

23. Was he sensible in the intervals between the convulsions? (This is with re- 
ference to Nux Vomica). 

24, Did he complain of burning or tingling in the mouth and throat, or of numb-~ 
ness and tingling in the limbs? (Aconite). 


NO. III 


Questions which may be put to a Medical Witness in a case of Supposed Death 
by Wounds or Blows after Post-mortem Examination of the Body 


1. Did you examine the body of , a late resident of » and 
if so, what did you observe ? 

2. What do you consider to have been the cause of death? State your reasons, 

3. Did you find any external marks of violence on the body? If so, describe them. 

4. Are you of opinion that these injuries were inflicted before or after death ? 
Give your reasons. ue -- 

5. Did you examine the body internally? Describe any unnatural appearance 
which you observed. 

6. You say that in your opinion .... was the cause of death ; in what immediate 
way did it prove fatal ? ; 

1. Did you find any appearance of disease in the body ? 

8. If so, do you consider that, if the deceased had been free from this disease, the 
injuries would still have proved fatal ? 

9. Do you believe that the fact of his suffering from this disease lessened his chance 
of recovery from the injuries sustained ? 

10. Are these injuries taken collectively, or any one of them ordinarily and directly 
dangerous to life? 

11. Have they been caused by manual force or with a weapon ? 

12. Did you find any foreign matters in the wound ? 

13. By what sort of weapon has the wound been inflicted ? 

14. Could the injuries have been inflicted by the weapon now before you (No.... 
in the police charge sheet) ? 

15. Could the deceased have walked (so far) or spoken, etc., after the receipt of 
such an injury ? 

16. Have you chemically or otherwise éxamined the stains (or the weapon, clothes, 
etc.) now before you (No. ...... in the police charge sheet) ? 

17. Do you believe the stains to be those of blood ? 

18. What time do you think elapsed between the receipt of the injuries and death ? 

__19. What was the direction of the wound, and can you form an opinion as to the 

position of the person inflicting such a wound with respect to the person receiving it ? 

20. Is it possible for such a wound to have been inflicted by anyone on his own 
person ? Give your reasons. 

21. (In gun shot wounds) give the precise direction of the wound. 


22. Did the appearance of the wound indicate that the had been discharged 
close to the body or at some distance from it? gun 8 


ts ; 23. Did you find any slug, bullet, wadding, etc, in the wound or had........made 
1 EXIt : 


24. Did you think it possible that you could have mistaken the aperture of en- 
trance for that of exit? 


NO. IV 


Questions that may be put to a Medical Witness in a case of Supposed Infanticide 
after Post-mortem Examination of the Body 


I. Did you examine the body of a (male or female child sent ¢ 
District Superintendent of Police on the »-.. Of ..., 19 .., ), And "if so Sw at aid yan 
observe ? 7 
- Can you state whether the child was ¢c letel i 
State the reasons for vow one ompletely born alive, or bom dead? 
3. What do you consider to have been the cause of death? Give your reasons. 


4. What do you believe to have b the uteri 
reasons. cen the uterine age of the child? State your 
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5. What do you believe to have been the extra-uterine age of the child? Give 
reasons. 


6. Did you find any marks of violence or other unusual appearan 9 
If so, describe them accurately. ppearances externally 7 


7. Did you find any morbid or unusual appearances on examinati f 
internally ? If so, describe them accurately. on of the body 


8. Do you believe the injuries you observed to have been inflicted before or after 
death ? Give reasons. 

9. Can you state how they were inflicted? Give reasons. 

10. Do you consider that they were accidental or not? Give reasons. 

11. Had the infant respired fully, partially, or not at all? 

12. Did you examine the person of the alleged mother of the infant? If so, have 
you reason to suppose that she was recently delivered of a child? Can you state ap- 
proximately the date of her delivery? Give reasons. 


NO. V 
Questions that may be put to a Medical Witness in a case of Supposed Death 
by Hanging or Strangulation 


1. Did you examine the body of , a late resident of 
what did you observe ? 


hat do you consider to have been the. cause of death? State reasons for your 


, and. if so, 


opinion. 
3. Did you observe any external marks of violence upon the body ? 
4 4. Did you observe any unnatural appearance on examination of the body inter- 
nally ? 
bod 5. Was there any rope or other such article round the neck when you saw the 
y? 
6. Can you state whether the mark or marks you observed, were caused before 
or after death ? - 
7. By what sort of articles do you consider the deceased to have been hanged (or 
strangled) ? 
8. Could the marks you observed have been caused by the rope or other article 
now before you (No. ............ of the police charge sheet)? 
9. Do you think that this rope could have supported the weight of the body ? 
4 an if strangulation, would great violence be necessary to produce the injuries you 
escribe ? 
11. What, as far as you can ascertain, were the general characteristics of his pre- 
vious disposition ? 
12. Does he appear to have had any previous attacks of insanity ? 


NO. VI 


Questions that may be put to a Medical Witness in a case of Supposed Death by 
Drowning after Post-mortem Examination of the Body 

1. Did you examine the body of , a late resident of , and if so, 
what did you observe ? 

2. What do you consider to have been the cause of death? State your reasons. 

3. Were there any external marks of violence upon the body? If so, describe them. 

4. Describe any unnatural appearances which you observed on further examination 
of the body. 

5. Did you find any foreign matter, such as weeds, straw, etc. in the hair, or 
clenched in the hands of the deceased or in the air-passages or attached to any other 
part of the body ? 

6. Did you find any water in the stomach ? 


NO. VII 
Questions that may be put to a Medical Witness in a case of Alleged Rape 
Did you examine the person of Musammat .......... ? If so, how many days 


after the alleged rape did you make the examination and what did you observe ? 
2. Did you observe any marks of violence about the vulva or adjacent parts? 
3. Are these injuries such as might have been occasioned by the commission of 

rape ? 

Was the hymen ruptured ? 

N.B.—This question is only to be asked in the case of the rape of a girl of 

tender years. 

Did you observe any further marks of violence upon the person of the woman ? 

Has she passed the age of puberty ? 

Can you state approximately what her age is? 

. Did you find her to be a strong, healthy woman, or so weakly as to be unable 

to resist an attempt at rape? 


SNM 


or. 
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9. Did you examine the person of the accused? 

10. Did you observe any marks of violence upon his body ? 

11. Was he suffering from any venereal disease ? _ 

12. Did you find the woman to be suffering from a similar or other venereal 
disease ? 

13. Had a sufficient time elapsed, when you examined the person of the woman, 
for venereal disease to have made its appearance, in case of her having been infected ? 

14. Can you state approximately how long the accused had been suffering from 
this complaint ? 

15. ° Can you state approximately how long the woman had been suffering from 
this (venereal) complaint? . 

16. Have you examined the stained articles forwarded to you and now in Court 
(No........005- of police charge sheet)? 

17. What is the result of your examination ? 

18. Do you believe that rape has been committed or not? State your reasons. 


NO. VII 
Questions that may be put to a Medical Witness in a case of Insanity 


1. Have you examined...... ? 

3. Have you done so on several different occasions, so as to preclude the possibility 
of your examination having been made during lucid intervals of insanity ? 

3. Do you consider him to be capable of managing himself and his personal affairs? 
4. Do you consider him to be of “unsound mind”; in other words intellectually 
insane ? 

5. If so, do you consider his mental disorder to be complete or partial ? 

6. Do you think he understands the obligation of an oath ? 

7. Do you consider him in his present condition, competent to give evidence in a 
Court of Law ? 

8, Do you consider that he is capable of pleading to the offence of which he now 
stands accused ? 

9. Do you happen to know how he was treated by his friends (whether as a 
lunatic, an imbecile or otherwise) prior to the present investigation and the occurrences 
that have led to it? 

10. Is he subject to insane delusions ? 

11. If so, what is the general character of these? Are they harmless or dan- 
gerous ? How do they manifest themselves ? 

12; » Might such delusion or delusions have led to the criminal act of which he is 
accused : 


13. Can you discover the cause of his reason having become affected? In your 
opinion was it congenital or accidental ? 

14. If the latter, does it appear to have come on suddenly, or by slow degrees ? 

15. Have you any reason for believing that his insanity is of hereditary origin ? 
If so, please specify the grounds for such an opinion; and all the particulars bearing on 
it as to the insane parents or relations of the accused; the exciting cause of his attack; 
his age when it set in; and the type which, it assumed, 

. Have you any reason to suspect that he is, in any degree, feigni i 1 

If so, what are the grounds for this belief ? y degree, leigning insanity? 


17. Is it possible, in your opinion, that his insanity may have followed the actual 
commission of his offence, or been caused by it? 

_18. Have you any reason to suppose that the offence could have been committed 
during a lucid interval during which he could be held responsible for his act? If so, 
what appears to you to have been the curation of such lucid interval? Or, on the con- 

ary, do you eve his condition to be such as alt i 
marys Sie? altogether to absolve him from legal 


19. Does he now display any signs of homicid ici 
ever done so to your knowledge ? y sign omicidal or of suicidal mania or has he 


20. Do you consider it absolutely nece i 
should be confined in a mental hospital ? cessary, from his present condition, that he 


21. Do you think that judicious and unremitting supervision, out of a mental 


hosp; . : : : 
hospitals might be sufficient to prevent him from endangering his own life or the pro- 


NO. IX 
Questions that may be put to a Medical Witness in a ca 
se of 
Alleged Causing Miscarriage 


1, Did l 
you observe you examine the person of Musammat......... .? If so, when? What did 


2, Are you of opinion that a miscarriage has occurred or not? Give your reasons, 


8 
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3. In what mode do you consider the miscarriage to have been produced, whether 
by violence per vaginam or by external violence, or by the use of irritants internally ? 
Give your reasons. ° 


4. It is alleged that a drug called............ was used. State the s 
effects which the administration’ internally of this drug would produce. De ron and 
sider that it would produce miscarriage ? : 

5. Can you state whether the woman was quick with child when miscarriage was 
produced ? State your reasons. 


6. Did you see the foetus? If so, at what period of gestation do you consider the 
woman to have arrived? 


NO, X 
Questions that may be put to a Medical Witness in a case of Grievous Hurt 
1. Have you examined...... 2? Tf so, state what you observed. 


2. Describe carefully the mark of violence which you observed. 

3. In what way do you consider the injuries to have been inflicted? If by a 
weapon, what sort of weapon do you think was used? 

4. Do you consider that the injuries inflicted could have been caused by the 
weapon now shown to you (No. ...... in the police charge sheet)? 

5. What was the direction of the wound, and can you form an opinion as to the 
position of the person inflicting such a wound with respect to the person receiving it? 

6. Is it possible for such a wound to have been inflicted by anyone on his own 
person? Give your reasons. 

7. Do you consider that the injuries inflicted constitute any of the forms of “griev- 
ous hurt” defined in S. 320 of the Indian Penal Code? If so, which of them? Give 
your reasons. The Magistrate in putting this question will show the Indian Penal Code 
to the witness or the Magistrate may vary the form of the question so as to elicit the 
required information without calling the witness’s attention to the Code. 

8. Do you consider that the person injured is now out of danger? 

9. It is alleged that the injuries were caused by ........ Could they have been 
caused in the manner indicated ? 

10. Have you chemically or otherwise examined the stains on the weapon, clothes, 
etc. now before you (No.........+. in the police charge sheet) ? 

11. Do you believe the stains to be those of blood ? 


N.B.—In case of the injuries being gun shot wounds, questions 21 to 24 under 
the head of No. III (Death by wounds) may be put to the witness. 


NO. XI 


Questions that may be put to a Medical Witness in a case of 
Death. from the Rupture of Spleen 


1. What appearances of external violence were perceptible on the body? 
29. What was the size and weight of the spleen after death ? 
3. How far did it project beyond the ribs? 
4. What was the consistency of the spleen—hard, firm, soft, pulpy or diffluent? 
th J. ohiow long after death was the body exhumed, and what was the temperature of 
e ai 


ri 
6. Was the body much putrefied ? 

7. What was the position of the rupture? 

8. What was the length and depth of the rupture ? 

9. Is it your opinion that rupture was caused by external violence or not? State 
your reasons or your opinion. 


10. Were there any adhesions about the spleen, if so, were they older than the 
rupture or not? 
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THE INDIAN EVIDENCE ACT 
(ACT I OF 1872) 


Sec. 3. Interpretation clause—In this Act the following words and expressions are 
used in the followig senses, unless a contrary intention appears from the context:— 

“Court” includes all Judges and Magistrates, and all persons except arbitrators, 
legally authorised to take evidence. ‘ 


“Fact” means and includes—(1) anything, state of things, or relation of things, 
capable of being perceived by the senses; (2) any mental condition of which any person 
is conscious. 

“Document” means any matter expressed or described upon any substance by 
means of letters, figures or marks, or by more than one of those means, intended to be 
used, or which may be used, for the purpose of recording that matter. 

“ Evidence” means and includes— . 

(1) All statements which the Court permits or requires to be made before it by 
witnesses in relation to matters of fact under inquiry; such statements are called oral 
evidence. 

(2) All documents produced for the inspection of the Court; such documents are 
called documentary evidence. 

Sec. 32, Cases in which statement of relevant fact by person who is dead or cannot 
be found, etc., is relevant—Statement, written or verbal, of relevant facts made by a 
person who is dead, or who cannot be found, or who has become incapable of giving 
evidence, or whose attendance cannot be procured without an amount of delay or 
expenses which, under the circumstances of the case, appears to the Court unreasonable 
are themselves relevant facts in the following cases :— 


When the statement is made by the person as to the cause of his death, or as to 
any of the circumstances of the transaction which resulted in his death, in cases in which 
the cause of the person’s death comes into question. 


Such statements are relevant whether the person who made them was or was not, 
at the time when they were made, under expectation of death, and whatever be the 
nature of the proceeding in which the cause of his death comes into question. 

Sec. 33. Relevancy of certain evidence for proving in subsequent proceeding, the 
truth of facts, therein stated—Evidence given by a witness in a judicial proceeding, or 
before any person authorised by law to take it, is relevant for the purpose of proving, 
in a subsequent judicial proceeding, or in a later stage of the same judicial proceeding, 
the truth of the facts which it states, when the witness is dead or cannot be found or 
is incapable of giving evidence, or is kept out of the way by the adverse party, or if his 
presence cannot be obtained without an amount of delay or expense which, under the 
circumstances of the case, the Court considers unreasonable : 

Provided— 
int that the proceeding was between the same parties or their representatives in 
interest ; 

that the adverse party in the first proceeding had the right and opportunity to 
cross-examine : 

that the questions in issue were substantially the same in the first as in the second 
proceeding. 

_ See. 45. Opinions of Experts—When the Court has to form an opinion upon a 
point of foreign law, or of science or art, or as to identity of handwriting or finger im~ 
pressions the opinions upon that point of persons specially skilled in such foreign law, 
Science, or art or in questions as to identity or handwriting or finger impressions are 
relevant facts. Such persons are called experts. 

Sec. 46. Facts bearing upon Opinions of Experts.—Facts, not otherwise relevant, 


are relevant if they support or are inconsistent with the opinions of experts, when such 
opinions are relevant. 


Sec. 59. Proof of facts by oral evidence.—All facts, except the contents of docu- 
ments, may be proved by oral evidence. 


Sec. 60, Oral evidence must be direct—Oral evidence must, in all cases whatever, 
be direct; that is to say— 


if it refers to a fact which could be seen, it must be the evidence of a witness who 
Says he saw it; 
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if it refers to a fact which could be heard, it must be the evidence of a witness who 
says he heard it; . 

if it refers to a fact which could be perceived by any other sense or in any other 
manner, it must be the evidence of a witness who says he perceived it by that sense or 
in that manner ; 

if it refers to an opinion or to the grounds on which that opinion is held, it must 
be the evidence of the person who holds that opinion on those grounds: 

Provided that the opinions of experts expressed in any treatise commonly offered 
for sale, and the grounds on which such opinions are held, may be proved by the pro- 
duction of such treatises if the author is dead or cannot be found, or has become incap- 
able of giving evidence, or cannot be called as a witness without an amount of delay or 
expense which the Court regards as unreasonable : 

Provided also that, if oral evidence refers to the existence or condition of any 
material thing other than a document, the Court may, if it thinks fit, require the pro- 
duction of such material thing for its inspection. ; 


Sec. 61. Proof of contents of documents.—The contents of documents may be proved 
either by primary or by secondary evidence. 


Sec. 62. Primary evidence.—Primary evidence means the document itself produced 
for the inspection of the Court. 


Explanation 1—Where a document is executed in several parts, each part is primary 
evidence of the document. 

Where a document is executed in counterpart, each counterpart being executed by 
one or some of the parties only, each counterpart is primary evidence as against the 
parties executing it. 

Explanation 2—Where a number of documents are all made by one uniform pro- 
cess, as in the case of printing, lithography, or photography, each is primary evidence of 
the contents of the rest; but where they are all copies of a common original, they are 
not primary evidence of the contents of the original. 


Sec. 63. Secondary evidence.—Secondary evidence means and includes— 

Certified copies given under the provisions hereinafter contained ; 

Copies made from the original by mechanical processes which in themselves 
insure the accuracy of the copy, and copies compared with such copies; 
Copies made from or compared with the original ; 

Counterparts of documents as against the parties who did not execute them; 


Oral accounts of the contents of a document given by some person who has 
himself seen it. 


Sec. 107. Burden of proving death of person known to have been alive within 
thirty years.—When the question is whether a man is alive or dead and it is shown that 
he was. alive within thirty years; the burden of proving that he is dead is on the person 
who athirms it. 


Sec. 108. Burden of proving that person is alive who has not been heard of for 
seven years.—[Provided that when] the question is whether a man is alive or dead, and 
it is proved that he has not been heard of for seven years by those who would naturally 
have heard of him if he had been alive, the burden of proving that he is alive is shifted 
to the person who affirms it. 


Sec. 112. Birth during marriage conclusive proof of legitimacy.—The fact that any 
person was born during the continuance of a valid marriage between his mother and 
any man or within 280 days after its dissolution, the mother remaining unmarried, shall 
be conclusive proof that he is the legitimate son of that man, unless it can be shown 
that the parties to the marriage had no access to each other at any time when he could 
have been begotten. 


Sec. 118. Who may testify.—All persons shall be competent to testify unless the 
Court considers that they are prevented from understanding the questions put to them, 
or from giving rational answers to those questions, by tender years, extreme old age, 
disease, whether of body or mind, or any other cause of the same kind. 

Explanation.—A. lunatic is not incompetent to testify, unless he is prevented by his 
unacy from understanding the questions put to him and giving rational answers to 
them. 


Sec. 119. Dumb witness.—A witness who is unable to speak may give his evidence 
in any other manner in which he can make it intelligible, as by writing, or by signs; 
but such writing must be written and the signs made in open Court. Evidence so given 
shall be deemed to be oral evidence. 


Sec. 124. Official communication.—No public officer shall be compelled to disclose 
communications made to him in official confidence, when he considers that the public 
interests would suffer by the disclosure. 

Sec. 126. Professional communication—No barrister, attorney, pleader, or vakil 
shall at any time be permitted, unless with his client’s express consent, to dis- 
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close any communication made to him in the course and for the purpose of his employ- 
ment as such barrister, attorfiey, pleader or vakil, by or on behalf of his client, or to 
state the contents or condition of any document with which he has become acquainted 
in the course and for the purpose of his professional employment, or to disclose any 
advice given by him to his client in the course and for the purpose of such employment. 

Provided that nothing in this section shall protect from disclosure 

(1) any such communication made in furtherance of any illegal purpose ; 

(2) any fact observed by any barrister, pleader, attorney or vakil, in the course of 
his employment as such, showing that any crime or fraud has been committed since the 
commencement of his employment. 

It is immaterial whether the attention of such barrister, attorney, pleader, or vakil 
was or was not directed to such fact by or on behalf of his client. 

. Explanation—The objection stated in this section continues after the employment 
has ceased. 

Sec. -132. Witness not excused from answering on ground that answer will crimi- 
nate.—A witness shall not be excused from answering any question as to any matter 
relevant to the matter in issue in any suit or in any civil or criminal proceeding upon 
the ground that the answer to such question will criminate or may tend directly or 
indirectly to criminate such witness or that it will expose or tend directly or indirectly 
to expose, such witness to a penalty or forfeiture of any kind: Provided that no such 
answer which a witness shall be compelled to give, shall subject him to any arrest or 
prosecution, or be proved against him in any criminal proceeding, except a prosecution 
for giving false evidence by such answer. 


Sec. 137. Examination-in-chief—The examination of a witness by the party who 
calls him shall be called his examination-in-chief. 


Cross-examination.—The examination of a witness by the adverse party shall be 
called his cross-examination. 

Re-examination.—The examination of a witness, subsequent to the cross-examination 
by the party who called him shall be called his re-examination. 


Sec. 1388. Order of examination—A witness shall be first examined-in-chief, then 
—if the adverse party so desires—cross-examined, then—if the party calling him so 
desires—re-examined. 


The examination and cross-examination must relate to relevant facts, but the cross~ 
examination need not be confined to the facts, to which the witness testified in his 
examination-in-chief. 

Direction of re-examination—The re-examination shall be directed to the expla- 
nation of matters referred to in cross-examination, and if new matter is, by permission of 


the Court, introduced in re-examination, the adverse party may further cross-examine 
upon that matter. 


- Sec. 141. Leading questions—Any question suggesting the answer which the person 
putting it wishes or expects to receive is called a leading question, 

Sec. 142. When they must not be asked—Leading questions must not, if objected 
‘to by the adverse party, be asked in an examination-in-chief, or in a re-examination, 
except with the permission of the Court. 

_The Court shall permit leading questions as to matters which are introductory or 
undisputed, or which have, in its opinion, been already sufficiently proved. 

Sec. 143. When they may be asked.—Leading questions may be asked in cross- 
examination. 

Sec. 146. Questions lawful in cross-examination-—-When a witness is cross~- 
examined, he may in addition to the questions hereinbefore referred be asked any 
questions which tend ; 

(1) to test his veracity, 

(2) to discover who he is and what is his position in life, 

(3) to shake his credit, by injuring his character, although the answer to such 

question might tend directly or indirectly to expose him to a penalty or for- 
€1 e. 

Sec. 152. Questions intended to insult or annoy.—The Court shall forbid any 
-question which appears to it to insult or annoy, or which, though proper in itself, appears 
to the Court needlessly offensive in form. 

Sec. 157. Former statements of witness may be proved to corroborate later testi- 
mony as to same fact.—In order to corroborate the testimony of a witness, any former 
statement made by such witness relating to the same fact, at or about the time when 
‘the fact took place, or before any authority legally competent to investigate the fact, 
may be proved. 

_ Sec. 159. Refreshing memory.—A -witness may, while under examination, refresh 
his memory by referring to any writing made by himself at the time of the transaction 
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soneerning which he is questioned, or so soon afterwards that the Court considers it 
ikely that the transaction was at that time fresh in his memory. 

The witness may also refer to any such -writing made by any other person, and 
read by the witness within the time aforesaid, if when he read it, he knew it to he 
sorrect. 

Whenever a witness may refresh his memory by reference to any document, he 
may, with the permission of the Court, refer to a copy of such document: 

Provided the Court be satisfied that there is sufficient reason for the non-production 
of the original. 

An expert may refresh his memory by reference to professional treatises. 


Sec. 160. Testimony to facts stated in document mentioned in sec. 159—A witness 
may also testify to facts mentioned in any such document in section 100, although he 
has no specific recollection of the facts themselves if he is sure that the facts were 
correctly recorded in the document. 


Sec. 161. Right of adverse party as to writing used to refresh memory.—Any writ- 
ing referred to under the provisions of the two last preceding sections must be produced 
and shown to the adverse party if he requires it; such party may, if he pleases, cross- 
examine the witness thereupon. 


Sec. 165. Judge’s power to put questions or order production—The Judge may, in 
order to discover or to obtain proper proof of relevant facts ask any question he pleases, 
in any form, at any time, or any witness, or of the parties about any fact relevant or 
irrelevant, and may order the production of any document or thing; and neither the 
parties nor their agents shall be entitled to make any objection to any such question 
or order, nor without the leave of the Court to cross-examine any witness upon any 
answer given in reply to any such question: 

Provided that the judgment must be based upon facts declared by this Act to he 
relevant and duly proved: 

Provided also that this section shall not authorize any Judge to compel any witness 
to answer any question, or to produce any document which such witness would be 
entitled to refuse to answer or produce under sections 121 to 131, both inclusive, if the 
questions were asked or the documents were called for by the adverse party; nor shall 
the Judge ask any question which it would be improper for any other person to ask 
under section 148 or 149; nor shall he dispense with primary evidence of any document, 
except in the cases hereinbefore excepted. 


See. 166. Power of jury or assessors to put questions—In cases tried by Jury or 
with assessors, the jury or assessors may put any questions to the witnesses through or 
by leave of the Judge, which the Judge himself might put and which he considers proper. 
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THE CODE OF CRIMINAL PROCEDURE 


Act V of 1898) as amended by the Criminal Law Amendment Act, 1923 (Act XII of 1923) 
. and Criminal Procedure Code Amendment Act, 1923 (Act XVIII of 1923), and as 
amended upto date with the Criminal Law Amendment Act, 1933 and the 
Criminal Procedure (Amendment) Act, 1949. 


Sec. 4. (f) “Cognizable offence” means an offence for, and “cognizable case” 


means a case in which a police-officer, within or without the presidency towns, may, in 
accordance with the second schedule, or under any law for the time being in force, arrest 
without warrant. 


Sec. 6. Classes of Criminal Courts.—Besides the High Courts and the Courts consti- 
tuted under any law other than this Code for the time being in force, there shall be five 
classes of Criminal Courts in India, namely :— 


I. Courts of Session. II. Presidency Magistrates. III. Magistrates of the first 
class. IV. Magistrates of the second class. V. Magistrates of the third class. 


Sec. 29-B. Jurisdiction in the case of juveniles—Any offence other than one 
punishable with death or transportation for life, committed by any person who at the 
date when he appears or is brought before the Court is under the age of fifteen years, 
may be tried by a District Magistrate or a Chief Presidency Magistrate, or by any 
Magistrate specially employed by the State Government to exercise the powers con- 
ferred by section 8, sub-section (1) of the Reformatory Schools Act, 1897, or, in any 
area in which the said Act has been wholly or in part repealed by any other law pyro- 
viding for the custody, trial or punishment of youthful offenders, by any Magistrate 
empowered or under such law to exercise all or any of the powers conferred thereby. 

Sec. 31. Sentences which High Courts and Sessions Judges may pass.—(1) A High 
Court may pass any sentence authorized by law. 

(2) A Sessions Judge or Additional Sessions Judge may pass any sentence autho- 
rized by law; but any sentence of death passed by any such Judge shall be subject to 
confirmation by the High Court. 

(3) An Assistant Sessions Judge may pass any sentence authorized by law, except 
a sentence of death or of transportation for a term exceeding seven years, or of imprison- 
ment for a term exceeding seven years. 

Sec. 32. Sentences which Magistrates may pass.—(1) The Courts of Magistrates 
may pass the following sentences, namely : 

Imprisonment for a term not exceeding 


(a) Courts of Presidency Magis- two years, including such solitary confine- 
trates and Magistrates of the first ment as is authorized by law; 
class ; Fine not exceeding one thousand rupees; 
Whipping. 


(6) Courts of Magistrates of the 


months, including such solitary confinement 
second class; 


as is authorized by law ; 
+ Fine not exceeding two hundred rupees. 
(c) Courts of Magistrates of the Imprisonment for a term not exceeding 
third class; one month ; 
Fine not exceeding fifty rupees. 


(2) The Court of any Magistrate may pass any lawful sentence, combining any of 
the sentences which it is authorized by law to pass. say 


Sec. 33. Power of Magistrates to sentence to imprisonment in default of fine.— 
(1) The Court of any Magistrate may award such term of imprisonment in default of 
payment of fine as is authorized by law in case of such default: 

Provided that— 


(a) the term is not in excess of the Magistrate’s powers under this Code; 


(6b) in any case decided by a Magistrate where imprisonment has been awarded as 
part of the substantive sentence, the period of imprisonment awarded in default of pay- 
ment of the fine shall not exceed one-fourth of the period of imprisonment which such 


Magistrate is competent to inflict as punishment for the offence otherwise than as im- 
prisonment in default of payment of the fine. 


Imprisonment for a term not exceeding six 
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(2) The imprisonment awarded under this section may be in addition to a sub- 
stantive sentence of imprisonment for the maximum term awarded by the Magistrate 
under section 32. 


Sec. 34. Higher powers of certain District Magistrates—The Court of a Magistrate 
specially empowered under section 30 may pass any sentence authorized by law except 
a sentence of death or of transportation for a term exceeding seven years or of imprison~ 
ment for a term exceeding seven years. 


Imprisonment.—There are two grades of imprisonment, viz. rigorous (hard labour) 
and simple. Hard labour consists chiefly in grinding corn, oil pressing, Soorkhi pounding, 
paper pounding and polishing, digging and carrying earth, drawing water, cutting fire- 
wood, latrine work, bowing wool, blacksmith’s work, etc. Simple imprisonment means 
nothing more than confinement in jail, subject to the jail rules as to diet, etc., and pri- 
soners undergoing such a sentence cannot lawfully be put to any work against their 
will. There is, however, no objection to their being employed on any trade or occupation 
permitted by the jail rules, if they, of their own free will, express their desire for 
employment. 


Whipping.—In the Indian Act there is no provision as to how the punishment of 
whipping has to be inflicted on youthful offenders, but the State Government is autho- 
rized to prescribe it. According to English law whipping has to be carried out in 
private by a policeman in the presence of an Inspector and the number of stripes to be 
inflicted has been fixed according to the age. Thus, six stripes for a child of six, 
twelve for a boy under fourteen. The Government of Uttar Pradesh! has pres- 
cribed the following rules to be observed as regards the place and mode of inflicting 
the punishment of whipping :— 

(1) All judicial whippings shall in future be inflicted in private, either at a jail or 

in an enclosure near the court-house. 

(2) Wherever it is possible to do so Magistrates shall secure the presence of a 
medical officer at the whipping ; 

Note.—The presence of a superior medical officer is not necessary at whipping. It 
will be sufficient if a competent sub-assistant surgeon is present but in any doubtful 
case the man to be whipped should be sent beforehand to the civil surgeon for in- 
spection. The civil surgeon will have to certify whether the man can stand a whipping. 
Any advanced organic disease should be regarded as a contra-indication. It should 
also be remembered that the medical officer might be asked during the whipping if the 
person's health was likely to suffer from its completion. Severe hemorrhage in the case 
of a hzmophiliac or signs of physical collapse should be the signal to stop the 
punishment. 

(3) the practice shall invariably be adopted of spreading a thin cloth soaked in 

some antiseptic over the prisoner’s buttocks during the operation ; 

(4) the cane employed shall never exceed the legal minimum of half-an-inch in dia- 
meter in the case of persons of over sixteen years of age [section 392 (i) of 
the Criminal Procedure Code]; and in the case of juvenile offenders a still 
lighter cane shall be employed. 

Sec. 42. Public when to assist Magistrates and Police——Every person is bound to 
assist a Magistrate or police-officer reasonably demanding his aid, whether within or 
without the presidency-towns,— 

(a) in the taking or preventing the escape of any other person whom such 

Magistrate or police-officer is authorized to arrest; 

(b) in the prevention or suppression of a breach of the peace, or in the prevention 
of any injury attempted to be committed to any railway, canal, telegraph or 
public property. 

Sec. 44. Public to give information of certain offences.—(1) Every person, whether 
within or without the Presidency-towns, aware of the commission of, or of the intention 
of any other person to commit any offence punishable under any of the following 
sections of the Indian Penal Code (namely), 121, 121-A, 122, 123, 124, 124-A, 125, 126, 
130, 143, 144, 145, 147, 148, 302, 303, 304, 382, 392, 393, 394, 395, 396, 397, 398, 399, 402, 
435, 436, 449, 450, 456, 457, 458, 459 and 460 shall, in the absence of reasonable excuse, 
the burden of proving which will lie upon the person so aware, forthwith give informa- 
tion to the nearest magistrate or police-officer of such commission or intention. 

(2) For the purpose of this section the term “offence” includes any act com- 
mitted at any place out of India which would constitute an offence if committed in India. 

Punishment.—Omission to give information under the section is punishable under 
sections 118, 176 and 202, Indian Penal Code. 


Sec, 45. Village headmen, accountants, landholders and others bound to report 
certain matters.—(1) Every village headman, village accountant, village watchman, village 
police-officer, owner or occupier of land, and the agent or any such owner or occupier 


1. Manual of Government Orders, Vol. I, Part IV, para 924. 
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in charge of the management of that land and every officer employed in the collection 

of revenue or rent of land on the part of the Crown or the Court of Wards, shall forth- 

with communicate to the nearest magistrate or to the officer in charge of the nearest 
lice-station, whichever is the nearer, any information which he may possess re-~ 

po tin ’ 

specting :— . ; 

- (a) the permanent or temporary residence of any notorious receiver or vendor of 

stolen property in any village of which he is headman, accountant, watchman, or police- 

officer, or in which he owns or occupies land, or is agent, or collects revenue or rent; ' 

(b) the resort to any place within, or the passage through, such village of any 
person whom he knows, or reasonably suspects, to be a thug, robber, escaped convict or 
proclaimed offender ; 

(c) the commission of, or intention to commit in, or near such village any non- 
bailable offence or any offence punishable under sections 148, 144, 145, 147 or 148 of the 
Indian Penal Code; 

: (d) the occurrence in or near such village of any sudden or unnatural death or 
of any death under suspicious circumstances or the discovery in or near such village of 
any corpse or part of a corpse, in circumstances which lead to a reasonable suspicion 
that a non~bailable offence has been committed in respect of such person; 

; (e) the commission of, or intention to commit, at any place out of India near such 
village any act which, if committed in India, would be an offence punishable under any 
of the following sections of the Indian Penal Code, namely, 231, 232, 233, 234, 235, 236, 
23, 238, Boe BO ee oer 308, 535: 396, 397, 398, 399, 402, 435, 436, 449, 450, 457, 458, 

; : “fi, -~B, 489-C and 489-D; 

(f) any matter likely to affect the maintenance of order or the prevention of crime 
or the safety of person or property respecting which the District Magistrate, by general 
or special order made with the previous sanction of the State Government, has directed 
him to communicate information. 

(2) In this section— 

(i) “village” includes village-lands ; and 
(ii) the expression “proclaimed offender” includes any person proclaimed as 
an offender by any Court or authority established er continued by the 
Central Government, in respect of any act which, if committed in India, 
Penal Code: namely, 302, 304, 382, 300, S08 ad ng, Sections, of the Indian 
» namely, 302, 304, 382, 392, 393, » 396, 397, 398, 
@ § $35, 436, 449, 450, 457, 458, 459, and 460. 7 $98, 399, 402, 
a ubject to rules in this behalf to be made by the State e 
District Magistrate or the Sub-Divisional Magistrate may from time to thos appeint one 
or jnore 1 persons with his or their consent | to perform the duties of a village-headman 

r s section whether a village-he i . 
village under any other Law g adman has or has not been appointed for that 

Sec. 54. When Police may arrest without warrant.— 1) A ice- 
without an order from a paeistrate and without a warrant, Oey poliee- officer may, 

. #urst, any person who has been concerned in a i 
whom a reasonable complaint has been made or credible infomation Pas been, "received, 
or a goasonable suspicion exists of his having been so concerned ; wee 

yeconaly, any person having in his possession without 
proving which excuse shall lie on such person, any irnplament of house’ breakine of 
2 7 » ? 
by order ek any eet Cow es Peer proclaimed as an offender under this Code or 

ourthly, any person in whose possession anythi i i 
be suspected to be stolen property and who my resonable b which may, reasonably 
Comes an offence with reference to such thing ; y specied of naving 
__ + #Ytnty, any person who obstructs a police-offi ile j : . 
or who has escaped, or attémpts to escape, from lawl eustade® execution of his duty, 

ined, any person reasonably suspected of being a deserter from th i 

: . e Indian Arm 
Navy or Air Force [or from any unit of the armed forces maintained by Part B States} ; 


om a reasonable 


d at any place out of 


: A la, Id have been punishabl 
which he-is, under anv ] , wou mn punishable as an offence, and for 
or detained in custody aw dee to extradition or otherwise, liable to be apprehended 


565, sub-section (3): and committing a breach of any rule made under section 


police mw any pe for whose arrest a requisition has been received from another 
offence on “the wv e P at the requisition Specifies the person to be arrested and the 
the person ‘might lawiully be anecdote made and Ht appears therefrom that 
requisition, without a warrant by the officer who issued the 


(2) This section applies also to the police in the town of Calcutta. 
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THE POWERS OF POLICE TO INVESTIGATE 


Sec. 154. Information in cognizable cases.—Every information relating to the com- 
mission of a cognizable offence, if given orally to an officer in charge of a police-station, 
shall be reduced to writing by him or under his direction, and be read over to the in- 
formant; and every such information, whether given in writing or reduced to writing 
as aforesaid shall be signed by the person giving it and the substance thereof shall be 
entered in a book to be kept by such officer in such form as the State Government may 
prescribe in this behalf. 


Sec. 155. Information in non-cognizable cases.2—(1) When information is given 
to an officer in charge of a police-station of the commission, within the limits of such 
station, of a non~cognizable offence, he shall enter in a book to be kept as aforesaid the 
substance of such information and refer the informant to the Magistrate. 

(2) No police-officer shall investigate a non-cognizable case without the order of a 
Magistrate of the first or second class having power to try such case or commit the same 
for trial or of a Presidency Magistrate. 

(3 Any police-officer receiving such order may exercise the same powers in re- 
spect of the investigation (except the power to arrest without warrant) as_an officer in 
charge of a police-station may exercise in a cognizable case. 


Sec. 156. Investigation into cognizable cases.—(1) Any officer in charge of a police- 
station may, without the order of a Magistrate, investigate any cognizable case which a 
Court having jurisdiction over the local area within the limits of such station would 
have power to inquire into or try under the provisions of Chapter XV relating to the 
place of inquiry or trial. 

(2) No proceeding of a police-officer in any such case shall at any stage be called 
in question on the ground that the case was one which such officer was not empowered 
under this section to investigate. 

(3) Any Magistrate empowered under section 190 may order such an investigation 
as above-mentioned. 


Sec. 157. Procedure where cognizable offence suspected.—(1) If, from information 
received or otherwise, an officer in charge of a police-station has reason to suspect the 
commission of an offence which he is empowered under section 156 to investigate, he 
shall forthwith send a report of the same to a Magistrate empowered to take cognizance 
of such offence upon a police-report, and shall proceed in person, or shall depute one 
of his subordinate officers not being below such rank as the State Government may by 
general or special order prescribe in this behalf to proceed, to the spot to investigate 
the facts and circumstances of the case, and, if necessary, to take measures for the dis- 
covery and arrest of the offender: 

Provided as follows :— 

(a) when any information as to the commission of any such offence is given 
against any person by name and the case is not of a serious nature, the 
officer in charge of a police-station need not proceed in person or depute a 
subordinate officer to make an investigation on the spot; 

(b) if it appears to the officer in charge: of a police-station that there is no 
sufficient ground for entering on an investigation, he shall not investigate 
the case. 

. (2) In each of the cases mentioned in clauses (a) and (6) of the proviso to sub- 
section (1), the officer in charge of the police-station shall state in his said report his 
reasons for not fully complying with the requirements of that sub~section, and, in the 
case mentioned in clause (b), such officer shall also forthwith notify to the informant, 
if any, in such manner as may be prescribed by the State Government, the fact that he 
will not investigate the case or cause it to be investigated. 


Sec. 160. Police-officers’ power to require attendance of witnesses—Any police- 
officer making an investigation under this Chapter may, by order in writing, require 
the attendance before himself of any person being within the limits of his own or any 
adjoining station, who, from the information given or otherwise, appears to be acquainted 
with the circumstances of the case, and such person shall attend as so required. 


Sec. 161. Examination of witnesses by Police—(1) Any police-officer making an 
investigation under this Chapter (power to investigate) or any police-officer not below 
such rank as the State Government may, by general or special order, prescribe in this 
behalf, acting on the requisition of such officer, may examine orally any person sup- 
posed to be acquainted with the facts and circumstances of the case. 

(2) Such person shall be bound to answer all questions relating to such case put 
to him by such officer, other than questions the answers to which would have a tendency 
to expose him to a criminal charge or to a penalty or forfeiture. 





2. This section, so far as it applies to the police in the town of Bombay, is repealed 
by s. 211 and Schedule A to the City of Bombay Police Act, 1902 (Bombay Act IV of 1902). 
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Sec. 164. Power to record statements and confessions.—(1) Any Presidency Magis- 
trate, any Magistrate of the first class and any Magistrate of the second class specially 
empowered in this behalf by the State Government may, if he is not a police-officer, 
record any statement or confession made to him in the course of an investigation under 
this Chapter or under any other law for the time being in force or at any time after- 
wards before the commencement of the inquiry or trial. 

(2) Such statements shall be recorded in such of the manners hereinafter pre- 
scribed for recording evidence as is, in his opinion, best fitted for the circumstances of 
the case. Such confessions shall be recorded and signed in the manner provided in 
section 364 and such statements or confessions shall then be forwarded to the Magistrate 
by whom the case is to be inquired into or tried. . . 

(3) A Magistrate shall, before recording any such confession, explain to the person 
making it that he is not bound to make a confession and that if he does so it may be 
used as evidence against him and no Magistrate shall record any such confession unless, 
upon questioning the person making it, if he has reason to believe that it was not made 
voluntarily ; and when he records any confession, he shall make a memorandum at the 
foot of such record to the following effect :— 

“T have explained to (name) that, he is not bound to make a confession and that 
if he does so, any confession he may make, may be used as evidence against him and I 
believe that this confession was voluntarily made. It was taken in my presence and 
hearing, and was read over to the person making it and admitted by him to be correct, 
and it contains a full and true account of the statement made by him. 

(Signed) A.B. 
Magistrate,” 


Explanation.—It is not necessary that the Magistrate receiving and recording a con- 
fession or statement should be a Magistrate having jurisdiction in the case. 


Sec. 174. Police to inquire and report on suicide, etc—(1) The officer in charge 
of a police-station, or some other police-officer,? specially empowered by the State 
Government in that behalf, on receiving information that a person— 

(a) has committed suicide, or 

(6) has been killed by another, or by an animal, or by machinery, or by an 

accident, or 

(c) has died under circumstances raising a reasonable suspicion that some other 

person has committed an offence, 

shall immediately give intimation thereof to the nearest Magistrate empowered to hold 
inquests, and, unless otherwise directed by any rule prescribed by the State Government, 
or by any general or special order of the District or Sub-divisional Magistrate, shall 
proceed to the place where the body of such deceased person is, and there in the presence 
of two or more respectable inhabitants of the neighbourhood, shall make an investigation 
and draw up a report of the apparent cause of death, describing such wounds, fractures, 
bruises and other marks of injury as may be found on the body and stating in what 
manner, or by what weapon or instrument (if any), such marks appear to have been 
inflicted. 

(2) The report shall be signed by such police-officer and other ersons, or by so 
many of them, as concur therein, and shall be forthwith forwarded to the District Magis~ 
trate or the Sub-divisional Magistrate. 


(3) When there is any doubt regarding the cause of death, or when for any other 
reason the police-officer considers it expedient so to do, he shall, subject to such rules 
as the State Government may prescribe in this behalf, forward the body, with a view 
to its being examined, to the nearest Civil Surgeon, or other qualified medical man 
appointed in this behalf by the State Government, if the state of the weather and the 
distance admit of its being so forwarded without risk of such putrefaction on the road 
as would render such examination useless. 


_(4) In the Presidencies of Fort St. George and Bombay, investigation under this 
Section may be made by the head of the village, who shall then report the result to the 
nearest Magistrate authorized to hold inquests. 


_ (3) The following Magistrates are empowered to hold inquests, namely, any Dis- 
trict Magistrate, Sub-divisional Magistrate, or Magistrate of the First Clase and any 


Magistrate specially empowered in this behalf by the State Government or the District 
Magistrate. 


_ Scope.—When the body cannot ‘be found or has been buried, there can be no investi- 
gation under section 174. This section is intended to apply to cases in which an inquest 


is necessary, which presupposes that the corpse must b ilable.— 
PR. 27, 9 Cr. LJ. 105. rp e available—Gul Hasan, 1908, 


3. Head Constables specially selected by the Superintendent of Police are empowered 


by the Local Government to make inquiri ide UP. . 
March 12th, 1917), inquiries (vide U.P. Govt. No. 75, VI, 103-1906 dated 


# 
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N.B. 1. Inquest in presidency-towns.—In the presidency-towns of Bombay and 
a the Coroner holds inquests, and not the police, under the Cononer’s Act (IV of 
1871). 

2. It appears to the Government of India that it will be better, if inquiries into 
cases of sudden and unnatural deaths of soldiers are made by Magistrates and not by the 
police. The police should, however, report all such occurrences to the Magistrate— 
No. 1398, dated 10th October 1878. 

Sec. 175. Power to summon persons.—(1) A police-officer proceeding under section 
174 may, by order in writing, summon two or more persons as aforesaid for the purpose 
of the said investigation, and any other person who appears to be acquainted with the 
facts of the case. Every person so summoned shall be bound to attend and to answer 
truly all questions other than questions the answers to which would have a tendency 
to expose him to a criminal charge, or to a penalty or forfeiture. 

(2) If the facts do not disclose a cognizable offence to which section 170 applies, 
such persons shall not be required by the police-officer to attend a Magistrate’s Court. 

Sec. 176. Inquiry by Magistrate into cause of death—(1) When any person dies 
while in the custody of the police, the nearest Magistrate empowered to hold inquests 
shall, and, in any other case mentioned in section 174, clauses (a), (b) and (c) of sub- 
section (1), any Magistrate so empowered may hold an inquiry into the cause of death, 
either instead of, or in addition to the investigation held by the police-officer; and, if 
he does so, he shall have all the powers in conducting it which he would have in hold- 
ing an inquiry into an offence. The Magistrate holding such an inquiry shall record 
the evidence taken by him in connection herewith in any of the manners hereinafter 
prescribed according to the circumstances of the case. 

Power to disinter corpses.—(2) Whenever such Magistrate considers it expedient to 
make an examination of the dead body of any person who has already been interred, in 
order to discover the cause of his death, the Magistrate may cause the body to be dis- 
interred and examined. __.. 

Sec. 198-A. Prosecution of offence for marital misbehaviour—No Court shall take 
cognizance of an offence under section 376 of the Indian Penal Code, where such offence 
consists of sexual intercourse by a man with his own wife, the wife being under fifteen 
years of age, 

(i) if more than one year has elapsed from the date of the commission of the 

offence, 

(ii) in the case of any marriage which has taken place before the Indian Penal 
Code and the Criminal Procedure (Amendment) Act, 1949, came into force if 
the wife was not under thirteen years of age on the date of the marriage. 

The following two sections, viz. 243 and 244 are meant for, the trial of summons 

cases by Magistrates :— 

Sec. 243. Conviction on admission of truth of accusation.—If the accused admits 
that he has committed the offence of which he is accused, his admission shall be recorded 
as nearly as possible in the words used by him; and, if he shows no sufficient cause 
why he should not be convicted, the Magistrate may convict him accordingly. 

Sec. 244. Procedure when no such admission is made—(1) If the Magistrate does 
not convict the accused under the preceding section or if the accused does not make 
such admission, the Magistrate shall proceed to hear the complaint (if any) and take all 
such evidence as may be produced in support of the prosecution, and also to hear the 
accused and take all such evidence as he produces in his defence: 

Provided that the Magistrate shall not be bound to hear any person as complainant 
in any case in which the complaint has been made by a Court. 

(2) The Magistrate may, if he thinks fit, on the application of the complainant or 
accused, issue a summons to any witness directing him to attend or produce any docu- 
ment or other thing. . 

3) The Magistrate may, before summoning any witness on such application, re- 
quire that his reasonable expenses incurred in attending for the purposes of the trial 
be deposited in Court. 

The following section, viz. 257, is meant for the trial of warrant cases by 
Magistrates : — 

Sec. 257. Process for compelling production of evidence at the instance of accused.— 
(1) If the accused, after he has entered upon his defence, applies to the Magistrate to 
issue any process for compelling the attendance of any witness for the purpose of exa- 
mination or cross-examination, or the production of any document or other thing, the 
Magistrate shall issue such process unless he considers that such application should be 
refused on the ground that it is made for the purpose of vexation or delay or for defeat- 
ing the ends of justice. Such grounds shall be recorded by him in writing: Provided 
that, when the accused has cross-examined or had the opportunity of cross-examining 
any witness after the charge is framed, the attendance of such witness shall not be com- 
pelled under this section, unless the Magistrate’ is satisfied that it is necessary for the 
purposes of justice. 
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(2) The Magistrate may, before summoning any witness on such application, re- 
quire that his reasonable expenses incurred in attending for the purposes of the trial 
be deposited in Court. 

Sec. 267. Trials before High Court to be by jury—All trials under this Chapter 
before a High Court shall be by jury; and, notwithstanding anything herein contained, 
m all criminal cases transferred to.a High Court under this Code or under the Letters 
Patent of any High Court established under the Indian High Court Act, 1861, or the 
Government of India Act, 1915, or the Government of India Act, 1935, the trial may, if 
the High Court so directs, be by jury. 


Sec. 268. Trials before Court of Session to be by jury or with assessors.—All trials 
before a Court of Session shall be either by jury, or with the aid of assessors. 


Sec. 269. State Government may order trials before Court of Session to be by 
jury.—(1) The State Government may, by order in the Official Gazette, direct that the 
trial of all offences, or of any particular class of offences, before any Court of Session, 
shall be by jury in any district, and may revoke or alter such order. 

(2) The State Government, by like order, may also declare that, in the case of any 

district in which the trial of any offence is to be by jury, the trial of such offences shall, 
if the judge, on application made to him or of his own motion, so directs, be by jurors 
summoned from a special jury list, and may revoke or alter such order. 
; (3) When the accused is charged at the same trial with several offences of which 
some are and some are not triable by jury, he shall be tried by jury for such of those 
offences as are triable by jury, and by the Court of Session, with the aid of the jurors 
as assessors, for such of them as are not triable by jury. 

Sec. 274. Number of jury—(1) In trials before the High Court the jury shall 
consist of nine persons. 

(2) In trials by jury before the Court of Session the jury shall consist of such 
uneven number, not being less than five, or more than nine, as the State Government, 
by order applicable to any particular district or to any particular class of offences in 
that district, may direct: 

Provided that where an accused person is charged with an offence punishable with 
death, the jury shall consist of not less than seven persons and, if practicable, of nine 
persons. a 

Sec. 276. Jurors to be chosen by lot.—The jurors shall be chosen by lot from the 
persons summoned to act as such, in such manner as the High Court may from time to 
time by rule direct: - 

Provided that— 

Firstly, pending the issue under this section of rules for any Court, the practice 
now prevailing in such Court in respect to the choosing of jurors shall be followed ; 

Secondly, in case of a deficiency of persons summoned, the number of jurors re- 
quired may, with the leave of the Court, be chosen from such other persons as may be 
present ; 

Thirdly, in a trial before any High Court in the town which is the usual place of 
sitting of such High Court— 

(a) if the accused person is charged with having committed an offence punishable 
with death, or 
: (6) if in any other case a Judge of the High Court so directs, the jurors shall be 
chosen from the special jury list hereinafter prescribed ; and 
. __ Fourthly, in any district for which the State Government has declared that the 
trial of certain offences may be by special jury, the jurors shall, in any case in which 
the Judge so directs, be chosen from the special jury list prescribed in section 325. 

Sec. 280. Foreman of jury.—(1) When the jurors have been chosen, they shall 
appoint one of their number to be foreman. 

_(2) The foreman shall preside in the debates of the jury, deliver the verdict of 
the poy and ask any information from the Court that is required by the jury or any 

(3) If a majority of the jury do not, within such time as the Judge thinks reason- 
able, agree in the appointment of a foreman, he shall be appointed by the Court. 

Sec. 284. Assessors how chosen.—When the trial is to be held with the aid of 
assessors, not less than three and, if practicable, four shall be chosen, from the persons 
summoned to act as such. 

_Sec. 305. Verdict in High Court when to prevail—(1) When in a case tried before 
ae court | the sane are unanimous: in their opinion, or when as many as six are of 
ance with such opinion, ge agrees wi em, the Judge shall give judgment in accord- 
. (2) When in any such case the jury are satisfied that the will i 
but six of them are of one opinion, the foreman shall so inform the Taoee “emus 


(3) If the Judge disagrees with the majority, he shall at once discharge the jury 
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(4) If there are not so many as six who agree in opinion, the Judge shall, after the 
lapse of such time as he thinks reasonable, discharge the jury. 

Sec. 306. Verdict in Court of Session when to prevail.—(1) When in a case tried 
before the Court of Session the Judge does not think it necessary to express disagree- 
ment with the verdict of the jurors or of a majority of the jurors, he shall give judgment 
accordingly. 

(2) If the accused is acquitted, the Judge shall record judgment of acquittal. If the 
accused is convicted, the Judge shall, unless he proceeds in accordance with the provi- 
sions of section 562, pass sentence on him according to law. 

Sec. 307. Procedure where Sessions Judge disagrees with verdict.—(1) If in any 
such case the Judge disagrees with the verdict of the jurors, or a majority of the jurors, 
on all or any of the charges on which any accused person has been tried, and is clearly 
of opinion that it is necessary for the ends of justice to submit the case in respect of 
such accused to the High Court, he shall submit the case accordingly, recording the 
grounds of his opinion, and when the verdict is one of acquittal, stating the offence which 
he considers to have been committed and in such case, if the accused is further charged 
under the provisions of section 310, shall proceed to try him on such charge as if such 
verdict had been one of conviction. 

(2) Whenever the Judge submits a case under this section, he shall not record 
judgment of acquittal or of conviction on any of the charges on which such accused has 
been tried, but he may either remand such accused to custody or admit him to bail. 

(3) In dealing with the case so submitted the High Court may exercise any of the 
powers which it may exercise on an appeal, and subject thereto it shall, after consider- 
ing the entire evidence and after giving due weight to the opinion of the Sessions Judge 
and the jury, acquit or convict such accused of any offence of which the jury could 
have convicted him upon the charge framed and placed -before it; and, if it convicts 
him, may pass such sentences as might: have been passed by the Court of Session. 

Sec. 309. Delivery of opinions of assessors.—(1) When, in a case tried with the aid 
of assessors, the case for the defence and the prosecutor’s reply (if any) are concluded, 
the Court may sum up the evidence for the prosecution and defence, and shall then 
require each of the assessors to state his opinion orally, on all the charges on which 
the accused has been tried and shall record such opinion, and for that purpose may ask 
the assessors such questions as are necessary to ascertain what their opinions are. 
such questions and the answers to them shall be recorded. 

. (2) The Judge shall then give judgment, but in doing so shall not be bound to 
conform to the opinions of the assessors. 

(3) If the accused is convicted, the Judge shall, unless he proceeds in accordance 
with the provisions of section 562, pass sentence on him according to law. 

Sec. 320. Exemptions.—The following persons are exempt from liability to serve 
as jurors or assessors, namely :— 
| (a) officers in civil employ superior in rank to a District Magistrate ; 

(aa) members of any Parliament or members of any Legislature of any State ; 

(b) salaried Judges ; 

(c) Commissioners and Collectors of Revenue or Customs ; 

(d) police-officers and persons engaged in the Preventive Service in the Customs 
Department ; 

! (e) persons engaged in the collection of the revenue whom the Collector thinks fit 
to exempt on the ground of official duty ; 

(f) persons actually officiating as priests or ministers of their respective religions ; 

(g) persons in the Indian Army, Navy, or Air Force, except when, by any law in 
force for the time being, they are specially made liable to serve as jurors or assessors ; 

' (h) surgeons and others who openly and constantly practise the medical pro- 
ession ; 


(i) legal practitioners (as defined by the Legal Practitioners’ Act, 1879) in actual 
practice ; | 

(j) persons employed in the Post-Office and Telegraph Departments ; 

k) persons exempted from personal appearance in Court under the provisions of 
Civil Procedure Code, sections 640 and 641; 


(1) other persons exempted by the Local Government from liability to serve as 
jurors or assessors. 
Sec. 345. Compounding offences.—(1) The offences punishable under the sections 


of the Indian Penal Code, such as ss. 323, 3344 are compoundahble by the person to 
whom the hurt is caused. 


(2) The offences of causing hurt, and grievous hurt, punishable under section 324, 
section 325, section 335, section 337, or section 3385 of the Indian Penal Code, may, with 


4. For original wording and fuller detail of other sections of the Indian Penal Code 
vide the Criminal Procedure Act, 1923. 
. . o.dbid. , 





4 ro . } 


7166 MEDICAL JURISPRUDENCE 


the permission of the Court before which any prosecution for such offence is pending, 
be compounded by the person to whom the hurt has been caused. 

(3) When any offence is compoundable under this section, the abetment of such 
offence or an attempt to commit such offence (when such attempt is itself an offence) 
may be compounded in like manner. 

(4) When the person who would otherwise be competent to compound an offence 
under this section is under the age of eighteen years or is an idiot or a lunatic, any 
person competent to contract on his behalf may, with the permission of the Court, com- 
pound such offence. 

(5) When the accused has been committed for trial or when he has been convicted 
and an appeal is pending, no composition for the offence shall be allowed without the 
leave of the Court to which he is committed, or, as the case may be, before which the 
appeal is to be heard. _ 

(5-A) A High Court acting in the exercise of its powers of revision under section 
439 may allow any person to compound any offence which he is competent to compound 
under this section. 

(6) The composition of an offence under this section shall have the effect of an 
acquittal of the accused with whom the offence has been compounded. 

(7) No offence shall be compounded except as provided by this section. 

Sec. 374. Sentence of death to be submitted by Court of Session——When the Court 
of Session passes sentence of death, the proceedings shall be submitted to the High Court, 
and the sentence shall not be executed unless it is confirmed by the High Court. 

Sec. 382. Postponement of capital sentence on pregnant woman.—I£ a woman 
sentenced to death is found to be pregnant, the High Court shall order the execution 
of the sentence to be postponed, and may, if it thinks fit, commute the sentence to trans 
portation for life. 

The pregnancy of a woman shall be certified by a civil surgeon—Bombay Gazette, 
1879, p. 471. 

Sec. 390. Time and place of execution of sentence of whipping only.—When the 
accused is sentenced to whipping only, the sentence shall, subject to the provisions of 
section 391, be executed at such place and time as the Court may direct. 

Sec. 391. Execution of sentence of whipping only, or of whipping in addition to 
imprisonment.—(1) When the accused-— 

(a) is sentenced to whipping only and furnishes bail to the satisfaction of the 

Court for his appearance at such time and place as the Court may direct, or 

(b) is sentenced to whipping in addition to imprisonment, 
the whipping shall not be inflicted until fifteen days from the date of the sentence, or if 
an appeal is made within that time until the sentence is confirmed by the Appellate 
Court, but the whipping shall be inflicted as soon as practicable after the expiry of the 
fifteen days, or, in case of an appeal, as soon as practicable after the receipt of the order 
of the Appellate Court confirming the sentence. 

(2) The whipping shall be inflicted in the presence of the officer in charge of the 
jail, unless the Judge or Magistrate orders it to be inflicted in his own presence. 

(3) No accused person shall be sentenced to whipping in addition to imprisonment 
when the term of imprisonment to which he is sentenced is less than three months. 

Sec. 392. Mode of inflicting punishment—(1) In the case of a person of or over 
sixteen years of age, whipping shall be inflicted with a light rattan not less than half an 
inch in diameter, in such mode, and on such part of the person as the State Government 
directs ; and, in the case of a person under sixteen years of age, it shall be inflicted in 
such mode, and on such part of the person, and with such instrument, as the State 
Government directs. 

(2) In no case shall such punishment exceed thirty stripes and in the case of a 
person under sixteen years of age it shall not exceed fifteen stripes. 

Sec. 393. Whipping not to be executed by instalments and exemptions.—No 
sentence of whipping shall be executed by instalments; and none of the following 
persons shall be punishable with whipping, namely :— 

(a) Females ; 

(b) Males sentenced to death, or to transportation or to imprisonment for more 
than five years; 

(c) Males whom the Court considers to be more than forty-five years of age. 

Sec. 394, Whipping not to be inflicted if offender not in a fit state of health.—(1) 
The punishment of whipping shall not be inflicted unless a medical officer, if present, 
certifies, or if there is not a medical officer present, unless it appears to the Magistrate 
or officer present, that the offender is in a fit state of health to undergo such punishment. 

_ (2) If, during the execution of a sentence of whipping, a medical officer certifies 
or it appears to the Magistrate or officer present, that the offender is not in a fit state 
of health to undergo the remainder of the sentence, the whipping shall be finally stopped. 
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Sec. 395. Procedure if punishment cannot be inflicted under section 394—(1) In any 
case in which, under section 394, a sentence of whipping is, wholly or partially, prevented 
from being executed, the offender shall be kept in custody till the Court which passed 
the sentence can revise it; and the said Court may, at its discretion either remit such 
sentence, or sentence the offender in lieu of whipping, or in lieu of so much of the 
sentence of whipping as was not executed, to imprisonment for any term not exceeding 
twelve months or to a fine not exceeding five hundred rupees, which may be in addition 
to any other punishment to which he may have been sentenced for the same offence. 

(2) Nothing in this section shall be deemed to authorize the Court to inflict 
punishment for a term or a fine of an amount exceeding that to which the accused is 
liable by law, or that which the said Court is competent to inflict. 


Sec. 399. Confinement of youthful offenders in reformatories.——(1) When any 
person under the age of fifteen years is sentenced by any Criminal Court to imprison- 
ment for any offence, the Court may direct that such person, instead of being imprisoned 
in a criminal jail shall be confined in any reformatory established by the State Govern- 
ment as a fit place for confinement, in which there are means of suitable discipline and of 
training in some branch of useful industry, or which is kept by a person willing to obey 
such rules as the State Government prescribes with regard to the discipline and training 
of persons confined therein. 


(2) All persons confined under this section shall be subject to the rules so 
prescribed. 


(3) This section shall not apply to any place in which the Reformatory Schools 
Act, 1897, is for the time being in force. 


LUNATICS 


Sec. 464. Procedure in case of accused being lunatic—(1) When a Magistrate hold- 
ing an inquiry or a trial has reason to believe that the accused is of unsound mind and 
consequently incapable of making his defence, the Magistrate shall inquire into the 
fact of such unsoundness, and shall cause such person to be examined by the Civil 
Surgeon of the district or such other medical officer as the State Government directs, 
and thereupon shall examine such surgeon or other officer as a witness and shall reduce 
the examination to writing: 

(1-A) Pending such examination and inquiry, the Magistrate may deal with the 
accused in accordance with the provisions of section 466. 

(2) If such Magistrate is of opinion that the accused is of unsound mind and con- 
sequently incapable of making his defence, he shall record a finding to that effect and 
shall postpone further proceeding in the case. 


Sec. 465. Procedure in case of person committed before Court of Session or High 
Court being lunatic—(1) If any person committed for trial before a Court of Session 
or a High Court appears to the Court at his trial to be of unsound mind and consequently 
incapable of making his defence, the jury, or the Court with the aid of assessors, shall, 
in the first instance, try the fact of such unsoundness and incapacity, and if the Jury or 
Court, as the case may be, is satisfied of the fact, the Judge shall record a finding to that 
effect and shall postpone further proceedings in the case and the jury, if any, shall be 
discharged. 

(2) The trial of the fact of unsoundness of mind and incapacity of the accused shall 
be deemed to be part of his trial before the Court. 

Sec. 466. Release of lunatic pending investigation or trial—(1) Whenever an 
accused person is found to be of unsound mind and incapable of making his defence, 
the Magistrate or Court, as the case may be, whether the case is one in which bail may 
be taken or not, may release him on sufficient security being given that he shall be pro- 
perly taken care of and shall be prevented from doing injury to himself or to any other 
person, and for his appearance when required before the Magistrate or Court or such 
officer as the Magistrate or Court appoints in this behalf. 

(2) If the case is one in which, in the opinion of the Magistrate or Court, bail 
should not be taken, or if sufficient security is not given, the Magistrate or Court, as 
the case may be, shall order the accused to be detained in safe custody in such place or 
manner as he or it may think fit, and shall report the action taken to the State 
Government : 

Provided that no order for the detention of the accused in a lunatic asylum shall 
be made otherwise than in accordance with such rules as the State Government may 
have made under the Indian Lunacy Act, 1912. 

Sec, 467. Resumption of inquiry or trial—(1) Whenever an inquiry or a trial is 
postponed under section 464 or section 465, the Magistrate or Court, as the case may be, 
may, at any time, resume the inquiry or trial, and require the accused to appear or be 
brought before such Magistrate or Court. 

(2) When the accused has been released under section 466, and the sureties for his 
appearance produce him to the officer whom the Magistrate or Court appoints in this 
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behalf, the certificate of such officer that the accused is capable of making his defence 
shall be receivable in evidence. 


i i Court.—(1) If, when 
. 468. Procedure on accused appearing before Magistrate or , 

the sensed appears or is again brought before the Magistrate or the Court, as the case 
may be, the Magistrate or Court considers him capable of making his defence, the 
inquiry ‘or trial shall proceed. | | . 
ms (2) If the Magistrate or Court considers the accused to be still incapable of making 
his defence, the Magistrate or Court shall again act according to the provisions of section 
464 or section 465, as the case may be, and if the accused is found to be of unsound 
mind and incapable of making his defence, shall deal with such accused in accordance 
with the provisions of section 466. 


accused appears to have been insane.-When the accused appears 
to be of ‘sound ved at the time ‘of inquiry or trial, and the Magistrate is satisfied from 
the evidence given before him that there is reason to believe that the accused com~ 
mitted an act which, if he had been of sound mind, would have been an offence, and that 
he was, at the time when the act was committed, by reason of unsoundness of mind, 
incapable of knowing the nature of the act, or that it was wrong or contrary to law, 
the Magistrate shall proceed with the case, and, if the accused ought to be committed 
to the Court of Session or High Court, send him for trial before the Court of Session 
or High Court, as the case may be. 


. 470. Judgment of acquittal on ground of Junacy.—Whenever any person is 
acquitted won the around that, at the time at which he is alleged to have committed 
an offence, he was, by reason of unsoundness of mind, incapable of knowing the nature 
of the act alleged as constituting the offence, or that it was wrong or contrary to law, 
the finding shall state specifically whether he committed the act or not. 


Sec. 471. Person acquitted on such ground to be detained in safe custody.—(1) 
Whenever the finding states that the accused person committed the act alleged, the 
Magistrate or Court before whom or which the trial has been held, shall, if such act 
would, but for the incapacity found, have constituted an offence, order such person to 
be detained in safe custody in such place and manner as the Magistrate or Court think 
fit, and shall report the action taken to the State Government: 

Provided that no order for the detention of the accused in a lunatic asylum shall 
be made otherwise than in accordance with such rules as the State Government may 
have made under the Indian Lunacy Act, 1912. 

(2) The State Government may empower the officer-in-charge of the jail in which 
a person is confined under the provisions of section 466 or this section, to discharge all 


or any of the functions of the Inspector-General of Prisons under section 473 or 
section 474. 


Sec. 473. Procedure where lunatic prisoner is reported capable of making his 
defence.—If such person is detained under the provisions of section 466 and in the case 
of a person detained in a jail, the Inspector-General of Prisons, or, in the case of a 
person detained in a lunatic asylum, the visitors of such asylum or any two of them 
shall certify that, in his or their opinion, such person is capable of making his defence, 
he shall be taken before the Magistrate or Court as the case may be, at such time as 
the Magistrate or Court appoints, and the Magistrate or Court shall deal with such 
person under the provisions of section 468; and the certificate of such Inspector-General 
or visitors as aforesaid shall be receivable as evidence. 


Sec. 474. Procedure where lunatic detained under section 466 or 471 is declared 
fit to be released.—(1) If such person is detained under the provisions of section 466 or 
section 471, and such Inspector-General or visitors shall certify that, in his or their’ 
judgment, he may be released without danger of his doing injury to himself or to any 
other person, the State Government may thereupon order him to be released or to be 
detained in custody, or to be transferred to a public lunatic asylum, if he has not been 
already sent to such an asylum; and in case it orders him to be transferred to an 
asylum, may appoint a Commission consisting of a judicial and two medical officers. 

(2) Such Commission shall make formal inquiry into the state of mind of such 


person taking such evidence as is necessary, and shall report to the State Government, 
which may order his release or detention as it thinks fit, 


Sec. 475. Delivery of lunatic to care of relative or friend.—(1) Whenever any 
relative or friend of any person detained under the provisions of section 466 or section 


the State Government 
) iving security to the 
Satisfaction of such State Government that the person delivered shall : ° 
other person, and 
(b) be produced for the inspection of such offi 
the State Government may direct, and, 


- 


cer, and at such times and places, as 


: 
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(c) mm the case of a person detained under section 466, be produced when required 
before such Magistrate or Court, 


order such person to be delivered to such relative or friend. 


(2) If the person so delivered is accused of any offence the trial of which has been 
postponed by reason of his being of unsound mind and incapable of making his defence, 
and the inspecting officer referred to in sub-section (1), clause (b) certifies at any 
time to the Magistrate or Court that such person is capable of making his defence, such 
Magistrate or Court shall call upon the relative or friend to whom such accused was 
delivered to produce him before the Magistrate or Court; and, upon such production, 
the Magistrate or Court shall proceed in accordance with the provisions of section 468, 
and the certificate of the inspecting officer shall be receivable as evidence. 


SPECIAL RULES OF EVIDENCE 


Sec. 509. Deposition of medical witness.—(1) The deposition of a Civil Surgeon or 
other medical witness, taken and attested by a Magistrate in the presence of the accused, 
or taken on Commission under Chapter XL, may be given in evidence in any inquiry, 


trial or other proceeding under this Code, although the deponent is not called as a 
witness. . 


(2) The Court may, if it thinks fit, summon and examine such deponent as to the 
subject-matter of this deposition. 


Note.—In order to ensure that the medical officer’s deposition may, in all cases, be 
admissible under this section, the Magistrate must sign at the foot of it a certificate in 
the following form :—‘ The foregoing deposition was taken in the presence of the accused 
(name), who had an opportunity of cross-examining the witness. The deposition was 
explained to the accused, and was attested by me in his presence.” This is, of course, 
necessary when the deposition is taken in an inquiry preparatory to the commitment to 
the Sessions. Where the attestation is wanting, the Session Judge should summon such 
witness to give his evidence. 


Sec. 510. Report of Chemical Examiner—Any document purporting to be a report 
under the hand of any Chemical Examiner or Assistant Chemical Examiner to Govern- 
ment, upon any matter or thing duly submitted to him for examination or analysis and 
report in the course of any proceeding under this Code, may be used as evidence in any 
inquiry, trial or other proceeding under this Code. 


Sec. 512. Record of evidence in absence of accused.—(1) If it is proved that an 
accused person has absconded, and that there is no immediate prospect of arresting him, 
the Court, competent to try or commit for trial such person for the offence complained 
of may, in his absence, examine the witnesses (if any) produced on behalf of the prose- 
cution, and record their deposition. Any such deposition may, on the arrest of such 
person, be given in evidence against him on the inquiry into, or trial for, the offence 
with which he is charged, if the deponent is dead or incapable of giving evidence or his 
attendance cannot be procured without an amount of delay, expense or inconvenience 
which, under the circumstances of the case, would be unreasonable. 


(2) If it appears that an offence punishable with death or transportation has been 
commitied by some person or persons unknown, the High Court may direct that any 
Magistrate of the first class shall hold an inquiry and examine any witnesses who can 
give evidence concerning the offence. Any depositions so taken may be given in evi- 
dence against any person who is subsequently accused of the offence, if the deponent is 
dead or incapable of giving evidence or beyond the limits of India. 


Sec. 540. Power to summon material witness, or. examine person present.—Any 
Court may, at any stage of any inquiry, trial, or other proceeding under this Code, 
summon any person as a witness, or examine any person in attendance, though not 
summoned as a witness, or recall and re-examine any person already examined ; and 
the Court shall summon and examine or recall and re-examine any such person if his 
evidence appears to it essential to the just decision of the case. 


Sec. 544. Expenses of complainants and witnesses.—Subject to any rules made by 
the State Government any Criminal Court may, if it thinks fit, order payment, on the 
part of Government of the reasonable expenses of any complainant or witness attending 
for the purpose of any inquiry, trial or proceeding before such Court under this Code. 
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THE INDIAN PENAL CODE 


Sec. 32. Words referring to acts include illegal omissions.—In every part of this 
Code, except where a contrary intention appears from the context, words which refer 
to acts done extend also to illegal omissions. (An act includes illegal omissions, which 
must be intentional and conducive to bad or harmful result.) 

34. Act done by several persons in furtherance of common intenlion—When a 
criminal act is done by several persons, in furtherance of the common intention of all, 
each of such person is liable for that act in the same manner, as if it were done by him 
alone. 

44, Injury—The word, injury, denotes any harm whatever illegally caused to any 
person in body, mind, reputation, or property. 

51. Oath—The word “oath” includes a solemn affirmation substituted by law for 
an oath, and any declaration required or authorized by law to be made before a public 
servant or to be used for the purpose of proof, whether in a Court of Justice or not. 

52. Good faith—Nothing is said to be done or believed in good faith which is 
done or believed without due care and attention. 

53. Punishments.—The punishments to which offenders are liable under the provi- 
sions of this Code are— 

First.—Death ; 

Secondly.—Transportation ; 

Thirdly.—Imprisonment, which is of two descriptions, namely :— 

(1) Rigorous, that is, with hard labour. 
(2) Simple. 

Fourthly.—Forfeiture of property ; 

Fifthly—Fine. 

Sixthly.—Whipping added by the Whipping Act as in the case of a “juvenile 
offender”? who is under sixteen years. 

Seventhly.—Detention in reformatories. 


80. Accident in doing a lawful act—Nothing is an offence which is done by accident 
or misfortune, and without any criminal intention or knowledge in the doing of a lawful 
act in a lawful manner by lawful means and with proper care and caution. 


81. Act likely to cause harm, but done without criminal intent, and to prevent 
other harm.—Nothing is an offence merely by reason of its being done with the know- 
ledge that it is likely to cause harm, if it be done without any criminal intention to 
cause harm, and good faith for the purpose of preventing or avoiding other harm to 
person or property. 


Explanation.—It is a question of fact in such a case whether the harm to be pre- 
vented or avoided was of such a nature and so imminent as to justify or excuse the 
risk of doing the act with the knowledge that it was likely to cause harm. 


82. Act of a child under seven years of age—Nothing is an offence which is done 
by a child under seven years of age. 


83. Act of a child above seven and under twelve of immature understanding. — 
Nothing is an offence which is done by a child above seven years of age and under 
twelve, who has not attained sufficient maturity of understanding to judge of the nature 
and consequences of his conduct on that occasion. 


According to English law 14 years is the limit instead of twelve: and it is lef 
jury to decide whether the offence was committed by the prisoner and if so, whether at 
the time of the offence the prisoner had a guilty knowledge that he was doing wrong 
if he was indicted for felony between 7 and 14 years of age. In cases of murder an 
infant may be convicted of the capital punishment, if it appeared to the Court and jury 
and if it was proved that the infant could discern between good and evil. 


Cf. Sec. 130 of the Indian Railways Act (Act IX of 1890).—(1) If a minor under the 


: ; ay, guilty of any of the act is- 
sions mentioned or referred to in any of the four sections 126, 127, 128 and 129, he shall 


82 or section 83 of the Indian Penal 
Code, to have committed an offence, and the Court convicting him may, if it thinks fit, 


direct that the minor, if a male, shall be punished with whipping, or may require the 


¥ 
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(2) The amount of the bond, if forfeited, shall be recoverable by the Court as if 
it were a fine imposed by itself. 
(3) If a father or guardian fails to execute a bond under sub-section (1) within 


the time fixed by the Court, he shall be punished with fine which may extend to 
fifty rupees. . 


Offences under sections— 
126.—Maliciously wrecking or attempting to wreck a train. 
127.—Maliciously hurting or attempting to hurt persons travelling by railway. 
_ 128.—Endangering safety of persons travelling by railway by wilful act or 
omission. 


129.—Endangering safety of persons travelling by railway by way of rash or 
negligent act or omission. 

84. Act of a person of unsound mind.—Nothing is an offence which is done by a 
person who, at the time of doing it, by reason of unsoundness of mind, is incapable of 
Knowing the nature of the act, or that he is doing what is either wrong or contrary to 
aw. 

85. Act of a person incapable of judgment by reason of intoxication caused against 
his will.—Nothing is an offence which is done by a person who, at the time of doing it, 
is, by reason of intoxication, incapable of knowing the nature of the act, or that he is 
doing what is either wrong or contrary to law; provided that the thing which intoxicated 
him was administered to him without his knowledge or against his will. 

86. Offence requiring a particular intent committed by one who is intoxicated.—In 
cases where an act done is not an offence unless done with a particular knowledge or 
intent, a person who does the act in a state of intoxication shall be liable to be dealt 
with as if he had the same knowledge as he would have had 1f he had not been intoxi- 
cated, unless the thing which intoxicated him was administered to him without his 
knowledge or against his will. 

87. Act not intended and not known to be likely to cause death or grievous hurt, 
done by consent.—Nothing which is not intended to cause death or grievous hurt, and 
which is not known by the doer to be likely to cause death, or grievous hurt, is an 
offence by reason of any harm which it may cause, or be intended by the doer to cause, 
to any person, above eighteen years of age, who has given consent, whether express or 
implied, to suffer that harm; or by reason of any harm which it may be known by the 
doer to be likely to cause to any such person who has consented to take the risk of that 
arm. 

88. Act not intended to-cause death, done by consent in good faith for person’s 
benefit-——Nothing which is not intended to cause death, is an offence by reason of any 
harm which it may cause, or be intended by the doer to cause, or be known by the 
doer to be likely to cause, to any person for whose benefit it is done in good faith, and 
who has given consent, whether express or implied, to suffer that harm, or to take the 
risk of that harm. 

89. Act done in good faith for the benefit of child or insane person, by or by 
consent of guardian.—Nothing which is done in good faith for the benefit of a person 
under twelve years of age, or of unsound mind, by or by consent, either express or 
implied, of the guardian or other person having lawful charge of that person, is an 
offence by reason of any harm which it may cause, or be intended by the doer to cause, 
or be known by the doer to be likely to cause, to that person: Provided— . 

First.—That this exception shall not intend to the intentional causing of death, or 
to the attempting to cause death ; 

Secondly.—That this exception shall not extend to the doing of anything which the 
person doing it knows to be likely to cause death, for any purpose other than the pre- 
venting of death or grievous hurt, or the curing of any grievous disease or infirmity ; 

Thirdly.—That this exception shall not extend to the voluntary causing of grievous 
hurt, or to the attempting to cause grievous hurt, or the curing of any grievous disease 
or infirmity ; 

Fourthly.—That this exception shall not extend to the abetment of any offence, to 
the committing of which offence it would not extend. 

90. Consent known to be given under fear or misconception.—A consent is not 
such a consent as is intended by any section of this Code, if the consent is given by a 
person under fear of injury, or under a misconception of fact, and if the person doing 
the act knows, or has reason to believe, that the consent was given in consequence of 
such fear or misconception; or if the consent is given by a person who, from unsound- 
ness of mind or intoxication, is unable to understand the nature and consequence of 
that to which he gives his consent; or unless the contrary appears from the context, if 
the consent is given by a person who is under twelve years of age. 

91. Exclusion of acts which are offences independently of harm caused.—The 
exceptions in sections 87, 88 and 89 do not extend to acts which are offences indepen- 
dently of any harm which they may cause or be intended to cause, or be known to he 
likely to cause, to the person giving the consent or on whose behalf the consent is given. 
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. e in good faith for the benefit of a person without consent.—Nothing is 
an offence oy veason of any harm which it may cause to a person for whose benefit it is 
done in good faith, even without that person’s consent, if the circumstances are such 
that it is impossible for that person to signify consent, or if that persons Mae 4 ce) 
giving consent, and has no guardian or other person in lawful charge o F fm rom wi om 
it is possible to obtain consent in time for the thing to be done with benefit : ey ed :— 

Furst—That this exception shall not extend to the intentional causing of death or 
! ting to cause death ; ; . 
me "Secondly That this exception shall not extend to the doing of any ining which 
the person doing it knows to be likely to cause death for any purpose ot er than t e 
preventing of death or grievous hurt, or the curing of any grievous disease or f hurt a 

Thirdly —That this exception shall not extend to the voluntary causing 0 ; ut or 
to the attempting to cause hurt, for any purpose other than the preventing of death or 


Fourthly—That this exception sha not extend to the abetment of any offence, to 
ee itting of which offence it would not extend. 

* 176. Omission to give notice or information to public servant by person legally 
bound to give it—Whoever, being legally bound to give any notice or to furnish infor - 
mation on any subject to any public servant, as such, mtentionally omits to give such 
notice or to furnish such information in the manner and at the time required by law, 
shall be punished with simple imprisonment for a term which ray extend to one month, 
or with fine which may extend to five hundred rupees, or with both; or, 

if the notice or information required to be given respects the commission of an 
offence, or is required for the purpose of preventing the commission of an offence, or 
in order to the apprehension of an offender, with simple imprisonment for a term which 
may extend to six months, or with fine which may extend to one thousand rupees, or 
with both. 

191. Giving false evidence—Whoever being legally bound by an oath or by any 
express provision of law to state the truth, or being bound by law to make a declaration 
upon any subject, makes any statement which is false, and which he cither knows or 
believes to be false, or does not believe to be true, is said to give false evidenee. _ 

Explanation 1—A statement is within the meaning of this section, whether it is 
made verbally or otherwise. _ ee 

Explanation 2.—A false statement as to the belief of the person attesting is within 
the meaning of this section, and a person may be guilty of giving false evidence by 
stating that he believes a thing which he does not believé, as well as by stating that he 
knows a thing which he does not know. 

192. Fabricating false evidence.—Whoever causes any circumstance to exist, or 
makes any false entry in any book or record, or makes any document containing a false 
statement, intending that such circumstance, false entry, or false statement may appear 
in evidence in a judicial proceeding, or in a proceeding taken by law before a public 
servant as such, or before an arbitrator and that such circumstance, false entry, or false 
statement, so appearing in evidence, may cause any person who in such proceeding is 
to form an opinion upon the evidence to entertain an erroneous opinion touching any 
point material to the result of such proceeding, is said to “fabricate false evidence”. 

193. Punishment for false evidence.—Whoever intentionally gives false cvidence 
in any stage of a judicial proceeding, or fabricates false evidence for the purpose of boing 
used in any stage of a judicial proceeding, shall be punished with imprisonment of 
either description for a term which may extend to seven years, and shall also be liable 
to fine ; 

and whoever intentionally gives or fabricates false evidence in any other ease, shall 
be punished with imprisonment of either description for a term which may extend to 
three years, and shall also be liable to fine. 

Explanation 1—A trial before a Court martial is a judicial proceeding, 

Explanation 2.—An investigation directed by law preliminary to a proceeding be- 
fore a Court of Justice, is a stage of a judicial proceeding, though that investigation may 
not take place before a Court of Justice. 

197%. Issuing or signing false certificate—Whoever issues or signs any certificate 
required by law to be given or signed, or relating to any fact of which such certificate 
is by law admissible in evidence, knowing or believing that such certificate is false in 
any material point, shall be punished in the same manner as if he gave false evidence. 

201. Causing disappearance of evidence of offence, or giving false information to 
screen offender.—Whoever, knowing or having reason to believe that an offence has been 
committed, causes any evidence of the commission of that offence to disappear, with the 
intention of screening the offender from legal punishment, or with that intention gives 
any information respecting the offence which he knows or believes to be false, 

shall, if the offence which he knows or believes to have been committed is punish- 
able with death, be punished with imprisonment of either description for a term which 
may extend to seven years, and shall also be liable to fine ; 
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and if the offence is punishable with transportation for life, or with imprisonment 
which may extend to ten years, shall be punished with imprisonment of either des- 
cription for a term which may extend to three years, and shall also be liable to fine; 

and if the offence is punishable with imprisonment for any term not extending 
to ten years, shall be punished with imprisonment of the description provided for the 
offence, for a term which may extend to one-fourth part of the longest term of the 
imprisonment provided for the offence, or with fine or with both. 

202. Intentional omission to give information of offence by person bound to inform. 
—Whoever, knowing or having reason to believe that an offence has been committed, 
intentionally omits to give any information respecting that offence which he is legally 
bound to give, shall be punished with imprisonment of either description for a term 
which may extend to six months, or with fine, or with both. 

284. Negligent conduct with respect to poisonous subsiance——Whoever does, with 
any poisonous substance, any act in a manner so rash or negligent as to endanger 
human life, or to be likely to cause hurt or injury to any person, or knowingly or 
negligently omits to take such order, with any poisonous substance in his possession as 
is sufficient to guard against probable danger to human life from such poisonous sub- 
stance, shall be punished with imprisonment of either description for a term which may 
extend to six months, or with fine which may extend to one thousand rupees, or with 
oth. 

294. Obscene acts and songs.—Whoever, to the annoyance of others, (a) does any 
obscene act in any public place, or (b) sings, recites or utters any obscene songs, ballad 
or words, in or near any public place, shall be punished with imprisonment of either 
description for a term which may extend to three months, or with fine, or with both. 

299. Culpable homicide—Whoever causes death by doing an act with the intention 
of causing death, or with the intention of causing such bodily injury as is likely to 
cause death or with the knowledge that he is likely by such act to cause death, commits 
the offence of culpable homicide. 

Explanation 1—A person who causes bodily injury to another who is labouring 
under a disorder, disease or bodily infirmity, and thereby accelerates the death of that 
other, shall be deemed to have caused his death. 

Explanation 2.—~Where death is caused by bodily injury, the person who causes such 
bodily injury shall be deemed to have caused the death, although by resorting to proper 
remedies and skilful treatment the death might have been prevented. 

Explanation 3.—The causing of the death of a child in the mother’s womb is not 
homicide. But it may amount to culpable homicide to cause the death of a living child, 
if any part of that child has been brought forth, though the child may not have breathed 
or been completely born. 

300. Murder—Except in the cases hereinafter excepted, culpable homicide is 
murder, if the act by which the death is caused is done with the intention of causing 
death, or— 

Secondly.—If it is done with the intention of causing such bodily injury as the 
offender knows to be likely to cause the death of the person, to whom the harm is 
caused, or— 

Thirdly--If it is done with the intention of causing bodily injury to any person 
and the bodily injury intended to be inflicted is sufficient in the ordinary course of 
nature to cause death, or— 

Fourthly.—If the person committing the act knows that it is so imminently dan- 
gerous that it must in all probability cause death or such bodily injury as is likely to 
cause death and commits such act without any excuse for incurring the risk of causing 
death or such injury as aforesaid. 

Exception 1—Culpable homicide is not murder if the offender, whilst deprived of 
the power of self-control by grave and sudden provocation, causes the death of the 
person who gave the provocation, or causes the death of other person by mistake or 
accident. 

The above exception is subject to the following provisos :— 

First.—That the provocation is not sought or voluntarily provoked by the offender 
as an excuse for killing or doing harm to any person. 

Secondly.—That the provocation is not given by anything done in obedience to the 
law, or by a public servant in the lawful exercise of the powers of such public servant. 

Thirdly—That the provocation is not given by anything in the lawful exercise of 
the right of private defence. . 

Explanation—Whether the provocation was grave and sudden enough to prevent 
the offence from amounting to murder is a question of fact. 

Exception 2.—Culpable homicide. is not murder if the offender, in the exercise in 
good faith of the right of private defence of person or property, exceeds the power given 
to him by law and causes the death of the person: against whom he is exercising such 
right of defence without premeditation, and without any intention of doing more harm 
than is necessary for the purpose of such defence... : | . . 
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ion 3—Culpable homicide is not murder if the offender being a public: ser- 
vant’ on “Cline 2 oublic cervant acting for the advancement of public justice, exceeds the 
powers given to him by law, and causes death by doing an act which he, in good faith, 
believes to be lawful and necessary for the due discharge of his duty as such public 
servant and without ill-will towards the person whose death is caused. . 

Exception 4.—Culpable homicide is net murder if it is committed without pre- 
meditation in a sudden fight in the heat of passion upon a sudden quarrel and without 
the offender’s having taken undue advantage or acted in a cruel or unusual manner, 

Explenation—It is immaterial in such cases which party offers the provocation or 
commits the first assault. . 

‘Exception 5.—Culpable homicide is not murder when the person whose death is 
caused, being above the age of eighteen years, suffers death or takes the risk of death 
with his own consent. 

N.B—The law of India, differing from the law of England, does not regard every 

case of homicide as prima facie murder; it throws on the prosecution the burden of 
proving a certain intent or knowledge. 
" 301. Culpable homicide by causing death of person other than person whose death 
was intended.—If a person, by doing anything which he intends or knows to be likely 
to cause death, commits culpable homicide by causing the death of any person, whose 
death he neither intends nor knows himself to be likely to cause, the culpable homicide 
committed by the offender is of the description of which it would have been if he had 
caused the death of the person whose death he intended or knew himself to he likely 
to cause. 

302. Punishment for murder.—Whoever commits murder shall be punished with 
death, or transportation for life, and shall also be liable to fine. 

303. Punishment for murder by life convict—Whoever, being under sentence of 
transportation for life, commits murder, shall be punished with death, 


304. Pun‘shment for culpable homicide not amounting to murder-—Whocver com- 
mits culpable homicide not amounting to murder, shall be punished with transvortation 
for life, or imprisonment of either description for a term which may extend to ten 
years, and shall also be liable to fine if the act by which the death is eaused is done 
with the intention of causing death, or of causing such bodily injury as is likely to 
cause death; or with imprisonment of either description for a term which may extend 
to ten years, or with fine, or with both, if the act is done with the knowledge that it is 
likely to cause death, but without any intention to cause death or to cause such bodily 
injury as is likely to cause death. 

304-A. Causing death by negligence—Whoever causes the death of any person by 
doing any rash or negligent act not amounting to culpable homicide shall be punished 
with imprisonment of either description for a term which may extend to two ‘years, or 
with fine, or with both. 

305. Abetment of suicide of child or insane person.—If any person under cighteon 
years of age, any insane person, any delirious person, any idiot, or any person in a 
state of intoxication commits suicide, whoever abets the commission of such suicide 
shall be punished with death, or transportation for life, or imprisonment for a term not 
exceeding ten years, and shall also be liable to fine. 

306. Abetment of suicide—If any person commits suicide, whoever abets the com- 
mission of such suicide, shall be punished with imprisonment of cither deseription for a 
term which may extend to ten years, and shall also be liable to fine. 

307. Attempt to murder—Whoever does any act with such intention or knowledge 
and under such circumstances that, if he by that act caused death, he would be guilt 
of murder, shall be punished with imprisonment of either description for a term whic 
may extend to ten years, and shall also be liable to fine; and if hurt is caused to any 
person by such act the offender shall be liable either to transportation for life, or to 
such punishment as is hereinbefore mentioned. 


When any person offending under this section is under sentence of transportation 
for life, he may, if hurt is caused, be punished with death. 

308. Attempt to commit culpable hom‘cide.-—Whoever does any act with such 
mtention or knowledge, and under such circumstances that, if he by that act caused 
death, he would be guilty of culpable homicide not amounting to murder, shall be 
punished with imprisonment of either description for a term which may extend to three 
years, or with fine, or with both; and if hurt is caused to any person by such act, shall 
be punished with imprisonment of either description for a term which may extend to 
seven years, or with fine, or with Both. 

' +309. Attempt to commit suicide.—Whoeyer ‘attempts to commit suicide and does 
any act towards the commission of such offence, shall be punished with simple imprison- 


4 


ment for a term which may extend to one year, or with fine, or with both. 


' 342. Causing miscarriage_Whoever voluntarily causes a woman with child to mis- 
carry, shall, if such miscarriage be not’ éaused in ‘good -faith ‘for the purpose’ of saving 
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the. life of the woman, be punished with imprisonment of either description for a term 
which may extend to three years,'or with fine, or with both; and, if the woman be 
quick with child, shall be punished with imprisonment of either description for a term 
which may extend to seven years, and shall also be liable to fine. 

Explanation—A woman, who causes herself to miscarry, is within the meaning of 
this section. 

Note.—‘ With child” means pregnant, and it is not necessary to show that quicken- 
ing, that is, perception by the mother of the movements of the foetus has taken place, 
or that the embryo has assumed a foetal form. The stage to which pregnancy has ad- 
vanced and the form which the ovum or embryo may have assumed are immaterial. 
| “Miscarriage” means the premature expulsion of the child or fcetus from the 
mother’s womb at any period of pregnancy, before the term of gestation is completed. 

“ Quick with child ”.—When the woman has felt the child move within her. 

313. Causing miscarriage without woman’s consent.—Whoever commits the offence 
defined in the last preceding section without the consent of the woman, whether the 
woman is quick with child or not, shall be punished with transportation for life, or with 
imprisonment of either description for a term which may extend to ten years, and shall 
also be liable to fine. — 

Cf. English Law, sec. 58 of the offences against the Person Act, 1861.—Every woman. 
being with child, who, with intent to procure her own miscarriage, shall unlawfully 
administer to herself any poison or other noxious thing, or shall unlawfully use any 
instrument or other means whatsoever, with the like intent, and whosoever, with intent 
to procure the miscarriage of any woman, whether she be or be not with child, shall 
unlawfully administer to her, or cause to be taken by her, any poison or other noxious 
thing, or shall unlawfully use any instrument cr other means whatsoever with the like 
intent, shall be guilty of felony, and being convicted thereof, shall be liable, at the dis- 
cretion of the Court, to be kept in penal servitude for life, or for any term not less 
than three years, or to be imprisoned for any term not exceeding two years with or 
without hard labour, and with or without solitary confinement. 

Sec. 59 of the offences against the Person Act, 1861.—-Whoever shall unlawfully 
supply or procure any poison or other noxious thing, or any instrument or thing whatso- 
ever, knowing that the same is intended to be unlawfully used or employed, with intent 
to procure the miscarriage of any woman, whether she be or be not with child, shall 
be guilty of a misdemeanour, and being convicted thereof, shall be liable, at the discretion 
of the Court, to be kept in penal servitude for the term of three years, or to be im- 
prisoned for any term not exceeding two years, with or without hard labour. 

314, Death caused by act done with intent to cause miscarriage——Whoever, with 
intent to cause the miscarriage of a woman with child, does any act which causes the 
death of such woman, shall be punished with imprisonment of either description for a 
term which may extend to ten years, and shall also be liable to fine, and if the act is 
done without the consent of the woman, shall be punished either with transportation for 
life, or with the punishment above mentioned. 

Explanation—It is not essential to this offence that the offender should know that 
the act is likely to cause death. 

215. Act done with intent to prevent child being born alive or to cause it to die 
after Birth—Whoever before the birth of any child does any act with the intention of 
thereby preventing that child from being born alive or causing it to die after its birth, 
and does by such act prevent that child from being born alive, or causes it to die after 
its birth, shall, if such act be not caused in good faith for the purpose of saving the life 
of the mother, be punished with imprisonment of either description for a term which 
may extend to ten years, or with fine or’ with both. 

Cf. Enolish Law—If a person intending to procure abortion does an act which 
causes a child to be born so much earlier than the natural time, that it is born in a 
state much less capable of living, and afterwards dies in consequence of its exposure 
to the external world; the person who by his misconduct so brings the child into the 
world and puts it thereby in a situation in which it cannot live, is guilty of murder; 
and the mere existence of a possibility that something might have been done to prevent 
the death will not render it the less a murder. 

316. Causing death of quick unborn child by act amounting to culpable homicide.— 
Whoever does any act under such circumstances, that if he thereby caused death he 
would be guilty of culpable homicide, and does by such act cause the death of a quick 
unborn child, shall be punished with imprisonment of either description for a term 
which may extend to ten years, and shall also be liable to fine. 

317. Exposure and abandonment of child under twelve years, by parent or person 
having care of it—Whoever, being the father or mother of a child under the age of 
twelve years, or having the care of such child, shall expose or leave such child in any 
place with the intention of wholly abandoning such child, shall bé' punished with 
imorisonment of either description for’ a term which may ‘extend to seven years, or with 
fine, or with both. ss 
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lanation.—This section is not intended to prevent the trial of the offender for 
murdex ‘or culpable homicide, as the case may be, if the child dies in consequence of the 
exposure. _ . 
318. Concealment of birth by secret disposal of body.—Whoever, by secretly 
burying or otherwise disposing of the dead body of a child, whether such child dies 
before or after or during its birth, intentionally conceals or endcavours to conceal the 
birth of such child, shall be punished with imprisonment of either description for a term 
which may extend to two years, or with fine, or with both. 


319. Hurt.—Whoever causes bodily pain, disease, or infirmity to any person is said 
to cause “ hurt”. 

320. Grievous hurt—The following kinds of hurt only are designated as 
* grievous ” :— 

First—Emasculation. 

Secondly—Permanent privation of the sight of either eye. 

Thirdly—Permanent privation of the hearing of either ear. 

Fourthly.—Privation of any member or joint. _ 

Fifthly.—Destruction or permanent impairing of the powers of any member or joint. 

Sixthly—Permanent disfiguration of the head or face. 

Seventhly.—Fracture or dislocation of a bone or tooth. . 

Eighthly—Any hurt which endangers life or which causes the sufferer to be, during 
the space of twenty days, in severe bodily pain, or unable to follow his ordinary pursuits. 


321. Voluntarily causing hurt.—Whoever does any act with the intention of thereby 
causing hurt to any person, or with the knowledge that he is likely | thereby to cause 
hurt to any person, and does thereby cause hurt, to any person, is said “voluntarily to 
cause hurt”. 


322. Voluntarily causing grievous hurt—Whoever voluntarily CAUSES hurt, if the 
hurt which he intends to cause or knows himself to be likely to cause is grievous hurt, 
and if the hurt which he causes is grievous hurt is said “voluntarily to cause grievous 
hurt”. 


Explanation—A person is not said voluntarily to cause grievous burt, exeept when 
he both causes grievous hurt, and intends or knows himself to be likely to cause 
grievous hurt. But he is said voluntarily to cause grievous hurt if, intending or know- 
ing himself to be likely to cause grievous hurt of one kind, he actually causes grievous 
hurt of another kind. 


323, Punishment for voluntarily causing hurt.—Whoever, except in the case pro- 
vided for by section 334, voluntarily causes hurt, shall be punished with imprisonment 
of either description for a term which may extend to one year, or with fine which may 
extend to one thousand rupees or with both. 


324, Voluntarily causing hurt by dangerous weapons or means.—Whoever, except 
in the case provided for by section 334, voluntarily causes hurt by means of any instru- 
ment for shooting, stabbing, or cutting, or any instrument, which, used as a weapon of 
offence, is likely to cause death, or by means of fire or any heated substance, or by 
means of any poison or any corrosive substance, or by means of any explosive substance, 
or by means of any substance which it is deleterious to the human body to inhale, to 
swallow, or to receive into the blood, or by means of any animal, shall be punished with 


imprisonment of either description for a term which may extend to three years, or with 
fine, or with both. 


325. Punishment for voluntarily causing grievous hurt-—Whoever, except in the 
case provided for by section 335, voluntarily causes grievous hurt, shall be punished 


with imprisonment of either description for a term which may extend to seven years, 
and shall also be liable to fine. 


326. Voluntarily causing grievous hurt by dangerous weapons or means.—Whoever, 
except in the case provided for by section 335, voluntarily causes grievous hurt by 
means of any instrument for shooting, stabbing, or cutting, or any instrument which, 
used as a weapon of offence, is likely to cause death, or by means of fire or any heated 
substance, or by means of any poison or any corrosive substance, or by means of any 
explosive substance, or by means of any substance which it is deleterious to the body 
to inhale, to swallow, or to receive into the blood, or by means of any animal, shall be 
punished with transportation for life, or with imprisonment of either description for a 
term which may extend to ten years, and shall also be liable to fine. 


327. Voluntarily causing hurt to extort property, or to consirain to an illegal act.— 
Whoever voluntarily causes hurt for the purpose of extorting from the sufferer, or from 
any person interested in the sufferer, any property or valuable security or of constrain- 
ing the sufferer or any person interested in such sufferer to do anything which is illegal 
or which may facilitate the commission of an offence, shall be punished with imprison~ 


ment of either description for a term which may extend to ten years, and shall also be 
liable to fine.’ 
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328. Causing hurt by means of poison, etc, with intent to commit an offence.— 
Whoever administers to or causes to be taken by any person any poison or any stupe- 
fying, intoxicating, or unwholesome drug, or other thing, with intent to cause hurt to 
such person with intent to commit or to facilitate the commission of an offence, or 
knowing it to be likely that he will thereby cause hurt, shall be punished with imprison- 
ment of either description for a term which may extend to ten years, and shall also be 
iable to fine. 


399, Voluntarily causing grievous hurt to extort property or to constrain to an 
egal act—Whoever voluntarily causes grievous hurt for the purpose of extorting from 
the sufferer or from any person interested in the sufferer, any property or valuable 
security, or of constraining the sufferer or any person interested in such sufferer to do 
anything that is illegal or which may facilitate the commission of an offence, shall be 
punished with transvortation for life or imprisonment of either description for a term 
which may extend to ten years, and shall also be liable to fine. 


330. Voluntarily causing hurt to extort confession, or to compel restoration of 
property.— Whoever voluntarily causes hurt, for the purpose of extorting from the 
sufferer or from any person interested in the sufferer any confession or any information 
which may lead to the detection of an offence or misconduct, or for the purpose of 
constraining the sufferer or any person interested in the sufferer to restore or to cause 
the restoration of any property or valuable security or to satisfy any claim or demand, 
or to give information which may lead to the restoration of any property or valuable 
security, shall be punished with imprisonment of either description for a term which 
may extend to seven years, and shall also be Hable to fine. 


991. Voluntarily causing grievous hurt to extort confession or to compel restora- 
tion of property.— Whoever voluntarily causes grievous hurt for the purpose of extorting 
from the sufferer or from any person interested in the sufferer any confession or any 
information which may lead to the detection of an offence or misconduct, or for the 
purpose of constraining the sufferer or any person interested in the sufferer to restore 
or to cause the restoration of any property or valuable security, or to satisfy any claim 
or demand or to give information which may lead to the restoration of any property 
or valuable security shall be punished with imprisonment of either description for a 
term which may extend to ten years, and shall also be liable to fine. 


932. Voluntarily causing hurt to deter public servant from his duty.—Whoever 
voluntarily causes hurt to any person being a public servant in the discharge of his 


public servant or in consequence of anything done or attempted to be done by that 
person in the lawful discharge of his duty as such public servant, shall be punished with 
imprisonment of either description for a term which may extend to three years, or with 
fine, or with both. 

933. Voluntarily causing grievous hurt to deter public servant from his duty.— 
Whoever voluntarily causes grievous hurt to any person being a public servant in the 
discharge of his duty as such public servant, or with intent to prevent or deter that 
person or any other public servant from discharging his duty as such public servant or 
in consequence of anything done or attempted to be done by that person in the lawful 
discharge of his duty as such public servant, shall be punished with imprisonment of 
either description for a term which may extend to ten years, and shall also be liable to 
fine. 

334, Voluntarily causing hurt on provocation.— Whoever voluntarily causes hurt 
on grave and sudden provocation, if he neither intends nor knows himself to be likely 
to cause hurt to any person other than the person who gave the provocation, shall be 
punished with imprisonment of either description for a term which may extend to one 
month, or with fine which may extend to five hundred rupees, or with both. 


935. Voluntarily causing grievous hurt on provocation.—W hoever voluntarily causes 
grievous hurt on grave and sudden provocation, if he neither intends nor knows himse 
to be likely to cause grievous hurt to any person other than the person who gave the 
provocation, shall be punished with imprisonment of either description for a term which 
may extend to four years, or with fine which may extend to two thousand rupees, or 
with both. 

Explanation.—The last two sections are subject to the same provisos as exception 
1, section 300. 

336. Act endangering life or personal safety of others.—Whoever does any act so 
rashly or negligently as to endanger human life or the personal safety of others, shall 
be punished with imprisonment of either description for a term which may extend to 
three months, or with fine which may extend to two hundred and fifty rupees, or with 
both. 

337. Causing hurt by act endangering life or personal safety of others.—Whoever 
causes hurt to any person by doing any act so rashly or negligently as to endanger 
human life, or the personal safety of others, shall be punished with imprisonment of 
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either description for a ‘term’ which may extend to six months, or with fine: which may 
extend to five hundred rupees, or with both. 


338. Causing grievous hurt by act endangering: life or personal safety of others.— 
Whoever causes grievous hurt to any person by doing any act so rashly or negligently 
as to endanger human life, or the personal safety of others, shall be punished with 
imprisonment of either description for a term which may extend to two years, or with 
fine which may extend to one thousand rupees, or with both. 


351. Assault—Whoever makes any gesture, or any preparation, intending or know- 
ing it to be likely that such gesture or preparation will cause any person present to 
apprehend that he who makes that gesture or preparation is about to use criminal force 
to that person, is said to commit an assault. 

Explanation—Mere words do not amount to an assault. But the words which a 
person uses may give to his gestures or preparations such as a meaning as may make 
those gestures or preparations amount to an assault. 


Cf. English Law——~An assault consists in an attempt to offer by a person having 
present ability, with force, to do any hurt or violence to the person of another. Battery 
means any least hurt or violence unlawfully and wilfully or culpably done to the person 
of another. Striking at another with a cane, stick or fist although the blow misses, 
drawing a sword or bayonet, or throwing a bottle or glass with intent to wound or 
strike, presenting a loaded gun'at a man within range, or any other act indicating an 
intention to use violence against the person of another; is an assault. 


354, Assault or criminal force to woman with intent to outrage her modesty.— 
Whoever assaults or uses criminal force to any woman, intending to outrage or knowing 
it to be likely that he will thereby outrage her modesty, shall be punished with imprison- 


ment of either description for a term which may extend to two years, or with fine, or 
with both. 


359. Kidnapping.—Kidnapping is of two kinds: Kidnapping from India and kidnap- 
ping from lawful guardianship. 

360. Kidnapping from India—Whoever conveys any person beyond the limits of 
India without the consent of that person or of some person legally authorized to consent 
on behalf of that person, is said to kidnap that 'person from India. 


361. Kidnapping from lawful guardianship.—Whoever takes or entices any minor 
under sixteen years of age, if a male, or under eighteen years of age, if a female, or 
any person of unsound mind, out of the keeping of the lawful.guardian of such minor, 
er person of unsound mind, without the consent of such guardian, is said to kidnap such 
minor or person from lawful guardianship. 

Explanation—The words “lawful guardian” in this section include any person 
lawfully entrusted with the care or custody of such minor or other person, 

Exception —This section does not'extend to the act of any person who in good faith 
believes himself to be the father of an illegitimate child, or who in good faith believes 


to be entitled to the lawful custody of such child, unless such act is committed for an 
mmoral or unlawful purpose. 


362. Abduction—Whoever by force compels, or by any deceitful meang induces, any 
person to go from any place, is said to’ abduct that person. 


363. Punishment for kidnapping.—Whoever kidnaps any person from India or from 
lawful guardianship, shall be punished with imprisonment of either description for a 
term, which may extend to seven years, and shall also be liable to fine. 


364. Kidnapping or abducting in order to murder.—Whoever kidnaps or abducts 
any person in order that such person may be murdered or may be so disposed of as 
to be put in danger of being murdered, shall be punished with transportation for life, 


or rigorous imprisonment for a term which may extend to ten years, and shall also be 
liable to fine. 


365. Kidnapping or abducting with intent secretly and wrongfully to confine 
person.—Whoever kidnaps or abducts any person with intent to cause that person to be 
secretly and wrongfully confined, shall be punished with imprisonment of either de- 
scription for a term which may extend to seven years, and shall also be liable to fine. 


366. Kidnapping or abducting woman to compel her marriage, efe-—Whoever kid~ 
naps or abducts any woman with intent that she may be compelled or knowing it to be 
likely that she will be compelled, to marry any person against her will, or in order 
that she may be forced or seduced to illicit intercourse, shall be punished with impri- 


sonment of either description for a term which may extend to ten years, and shall also 
be liable to fine. ! 


And whoever, by means of criminal’ intimidation as defined in this Code or of 
abuse of authority or any other method of compulsion, induces any woman to go from 
any place with’ intent ‘that she may be, or knowing’ that it is likely that she ‘will be, 
forced or seduced. to Micit intercourse with another person shall ‘also ‘be’ punishable 
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366-B. Importation of girl from foreign countr i 

y-—Whoever imports int 
any country outside India or from the State of Jammu and Kashmir any gil ander ae 
age of twenty-one years with intent that she may be, or knowing it to be likely that 
she will be, forced or seduced to illicit intercourse with any person shall be punishable 
with imprisonment which may extend to ten years, and shall also be liable to fine. 


367. Kidnapping or abducting in order to subject person to grievous hurt, slavery, 
eic.—Whoever kidnaps or abducts any person in order that such person may be sub- 
jected, or may be so disposed of, as to be put in danger of being subjected to grievous 
hurt, or Slavery, or to the unnatural lust of any person, or knowing it to be likely that 
such person will be so subjected or disposed of, shall be punished with imprisonment 


of gither description for a term which may extend to ten years, and shall also be liable 
o fine. 


368. Wrongfully concealing or keeping in confinement, kidnapped or abducted 
person.— Whoever, knowing that any person has been kidnapped or has been abducted, 
wrongfully conceals or confines such person, shall be punished in the same manner as 
if he had kidnapped or abducted such person with the same intention or knowledge, 


or for the same purpose as that with or for which he conceals or detains such person in 
confinement. 


369. Kidnapping or abducting child under ten years with intent to steal from its 
person.—Whoever kidnaps or abducts any child under the age of ten years with the 
intention of taking dishonestly any moveable property from the person of such child, 
shall be punished with imprisonment of either description for a term which may extend 
to seven years, and shall also be liable to fine. 


372. Selling minor for purposes of prostitution, ete-——Whoever sells, lets to hire 
or otherwise disposes of any person under the age of eighteen years with intent that 
such person shall at any age be employed or used for the purpose of prostitution or 
illicit intercourse with any person or for any unlawful and immoral purpose, or know- 
ing it to be likely that such person will at any age be employed or used for any such 
purpose, shall be punished with imprisonment of either description for a term which 
may extend to ten years, and shall also be liable to 'fine. 

‘Explanation 1—When a female under the age of eighteen years is sold, let for hire, 
or otherwise disposed of to a: prostitute or to any person who keeps or manages a 
brothel, the person so disposing of such female shall, until the contrary is proved, be 
presumed to have disposed of her with the intent that she shall be used for the purpose 
of prostitution. 

Explanation 2.—For the purpose of this section “illicit intercourse’ means sexual 
intercourse between persons not united by marriage or by any union or tie which, 
though not amounting to a marriage, is recognized by the personal law or custom of the 
community to which they belong or, where they belong to different communities, of 
both such communities, as constituting between them a quasi-marital relation. 


373. Buying minor for purposes of prostitution, etc.—Whoever buys, hires or other- 
wise obtains possession of any person under the age of eighteen years with intent that 
such person shall at any age be employed or used for the purpose of prostitution or 
illicit intercourse with any person or for any unlawful and immoral purpose, or knowing 
it to be likely that such person will be employed, or used for any such purpose, shall be 
punished with imprisonment of either description for a term which may extend to ten 
vears, and shall also be liable to fine. 

Explanation 1——Any prostitute, or any person keeping or managing a brothel, who 
buys, hires or otherwise obtains possession of a female under the age of eighteen years, 
shall, until the contrary is proved, be presumed to have obtained possession of such 
female with the intent that she shall be used for the purpose of prostitution. 

Explanation 2.—‘Tllicit intercourse” has the same meaning as in section 372. 


3 


375. Rape—A man is said to commit “rape”, who except in the case hereinafter 
excepted, has sexual intercourse with a woman under circumstances falling under any 
of the five following descriptions :— 

First.—Against her will. 

Secondly.— Without her consent. ' a 

Thirdly.—With her consent, when her consent has been obtained by putting her iti 
fear of death, or of hurt. 

Fourthly —With her consent, when the man knows that he is not her husband, 
and that her consent is given because she believes that he is another man to whom she 
is or believes herself to be lawfully married. 

Fifthly.—With or without her consent, when she is under sixteen years of age. 
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Explanation Penetration is sufficient to constitute the sexual intercourse necessary 
to the offence of rape. . 

Exception—Sexual intercourse by a man with his own wife, the wife not being 
under fifteen years of age, is not rape. 


376. Punishment for rape—Whoever commits rape shall be punished with trans- 
portation for life, or with imprisonment of either description for a term which may 
extend to ten years, and shall also be liable to fine, unless the woman raped is his own 
wife and is not under twelve years of age, in which case he shall be punished with im. 
prisonment of either description for a term which may extend to two years, or with 
fine, or with both. 


English Law—A boy under fourteen years of age cannot be convicted of rape, as 
at that age he is under a physical incapacity to commit the offence, In India, the 
potency of a person charged with the offence has to be proved by evidence In each 
case, as unlike Enslish law there is no limit of age Jaid down, under which the Jaw 
presumes a person physically incapable of committing rape. 


377. Unnatural offences—Whoever voluntarily has carnal intercourse against the 
order of nature with any man, woman, or animal, shall be punished with transportation 
for life, or with imprisonment of either description for a term which may extend to ten 
years, and shall also be liable to fine. 

Explanation Penetration is sufficient to constitute the carnal intercourse necessary 
to the offence described in this section. 


According to English law if the passive agent is under fourteen, it is not felony in 
him but only in the active agent. If both be of the age of diseretion, i.e. above fourteen 
years, it is felony in both. A married woman who consents to her husband’s committing 
an unnatural offence with her is an accomplice. 


394, Voluntarily causing hurt in committing robbery.—If any person in committing, 
or attempting to commit, robbery voluntarily causes hurt, such person, and any other 
person jointly concerned in committing or attempting to commit such robbery, shall be 
punished with transportation for life, or with rigorous imprisonment for a term which 
may extend to ten years, and shall also be liable to fine. 


396. Dacoity with murder.—If any one of five or more persons who ure conjointly 
committing dacoity, commits murder in so committing dacoity, every one of those per~ 
sons shall be punished with death, or transportation for life, or rigorous imprisonment 
for a term which may extend to ten years, and shall also be liable to fine. 


397. Robbery or dacoity with attempt to cause death or grievous hurt-—If at the 
time of committing robbery or dacoity, the offender uses any deadly weapon, or causes 
grievous hurt to any person, or attempts to cause death or grievous hurt to any person, 


the imprisonment with which such offender shall be punished shall not be less than 
seven years, 


459. Grievous hurt caused whilst committing lurking house-trespass or house- 
breaking.—Whoever, whilst committing lurking house-trespass or house~breaking, causes 
grievous hurt to any person or attempts to cause death or grievous hurt 1o any erson, 
shall be punished with transportation for life, or imprisonment of cither deseription for 
a term which may extend to ten years, and shall also be liable to fine. 


460. All persons jointly concerned in lurking house-trespass or house-breaking by 
night, punishable where death or grievous hurt caused by one of them.—If, at the time 
of the committing of lurking house-trespass by night or house-breaking by night, any 
person guilty of such offence shall voluntarily cauge, or attempt to cause, death or 
grievous hurt to any person, every person jointly concerned in committing such lurking 
house-trespass by night or house-breaking by night, shall be punished with transporta- 


tion for life or with imprisonment of either description for a term which may extend to 
ten years, and shall also be liable to Ane. 


, or to cause such an offence to be committed, and in 
such attempt does any act towards the commission of the offence, shall, where no 


which may extend to one half of the longest 
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FORMS REQUIRED BY THE INDIAN LUNACY ACT, 1912 


fom 


FORM 1—APPLICATION FOR RECEPTION ORDER 


In the matter of A. B., residing at , by occupation , son 
of , a person alleged to be a lunatic. 

To Presidency Magistrate, for [or District 
Magistrate of , or Sub-Divisional Magistrate of , 
or Magistrate especially empowered under Act IV 
of 1912 for }. 

The Petition of C. D.1 residing at , by occuvation , son 
of , in the town of [or Sub-Division of 
in the district of |. 

1. I am years of age.* 


2. I desire to obtain an order for the reception of A. B. as a lunatic in the asylum of 
situate at3 


3. I last saw the said A. B. at on the day of 
4. Iam the® of the said A. B. 
Or if the petitioner is not a relative of the patient state as follows: 


I am not a relative of the said A. B. The reasons why this petition is not presented 
by a relative are as follows: (State them). 


The circumstances under which this petition is presented by me are as follows: 
(State them.) 


5. The persons signing the medical certificates which accompany the petition are® 
6. A statement of particulars relating to the said A. B. accompanies this petition. 


7. (If that is the fact.) An application for an inquiry into the mental capacity of 
the said A. B. was made to the on the and a certified copy 
of the order made on the same petition is annexed hereto. (Or if that is the fact.) 


No application for an inquiry into the mental capacity of the said A. B. has been 
made previous to this application. 


The petitioner therefore prays that a reception order may be made in accordance 
with the foregoing statement. 


(Sd.) C. D. 
The statements contained or referred to in paragraphs are true to my 
knowledge; the other statements are true to my information and belief. 
Dated 
(Sd.) C. D. 


STATEMENT OF PARTICULARS 


[If avy of the particulars in this statement is not known, the fact to be so stated.]} 





i. Full name, caste and titles. 

2. Enter the number of completed years. The petitioner must be at least eighteen 
or twenty-one whichever is the age of majority under the law to which the petitioner is 
subject. 

3. Insert full description of the name and locality of the asylum (mental hospital) 
or the name, address and description of the person in charge of the asylum (mental 
hospital) . ° . 

i. rn day within 14 days before the date of the presentation of the petition is requisite. 

5. Here state the relationship with the patient. 

6, Here state whether either of the persons signing the medical certificates is a rela- 
tive, partner or assistant of the lunatic or of the petitioner and, if a relative of either, 
the exact relationship. 
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The following is the statement of particulars relating to the said A. B.:— 

Name of the patient at length. 

Sex and age. 

Married or single or widowed. 

Previous occupation. 

Caste and religious belief, as far as known. 

Residence at or immediately previous to the date hereof. 

Names of any near relatives to the patient who are alive. 

Whether this is a first attack of lunacy. 

Age (if known) on first attack. 

When and where previously under care and treatment as a lunatic. 

Duration of existing attack. 

Supposed cause. 

Whether the patient is subject to epilepsy. 

Whether suicidal. 

Whether the*patient is known to be suffering from phthisis or any form of tuber- 
cular disease. 

Whether dangerous to others, and in what way. 

Whether any near relative (stating the relationship) has been afflicted with insanity. 

Whether the patient'is addicted to aleohol or the use of opium, ganja, charas, 
bhang, cocaine or other intoxicant. 

[The statements contained or referred to in paragraphs are true to my 
knowledge. The other statements are true to my information and belief.] 


[Signature by person making the statement. | 


FORM 2—RECEPTION ORDER ON PETITION 
(See sections 7, 10.) 


I the undersigned E. F., being a Presidency Magistrate of 
for the District Magistrate: of—or the Sub-Divisional Magistrate of—or a Magistrate of 
the first class specially empowered by the Government to perform the functions of a 
Magistrate under Act IV of 1912] upon the petition of C. D. of” in the matter of A. B.,7 
a lunatic, accompanied by the medical certificates of G. H., a medical officer, and of J. K., 
a medical practitioner [or medical officer], under the said Act, hercto annexed, hereby 
authorize you to receive, the said A. B. into your asylum. And I declare that I have' 
(or have not) personally seen the said A. B., before making this order. 


To [8] . | (Sd) BF. 
Oe Designation as above. 
FORM 3—MEDICAL CERTIFICATE 
(See sections 18, 19.) 
In the matter of A. B. of? in the town of lor the 
sub-division of in the district of ], an alleged lunatic. 
I, the undersigned C. D., do hereby certify as follows :— 
1 I am a gazetted medical officer [or a medical practitioner declared by government 
°" Iam a holder of 1° [or declared by Local Government to be a medical practi- 
to be medical officer under Act IV of 1912] 





tioner under Act IV of 1912] and I am in the 
actual practice of the medical profession. 

2. On the day of 19 at!! in the y ilinge 
of [or the sub-division of in the district of | [separately from any other 


practitioner],12 I personally examined the said A. B., and came to the conclusion that 
the said A. B. is a lunatic and a proper person to be taken charge of and detained under 
eare and treatment. | 
3. I formed this conclusion on the following grounds, viz. :— 

(a) Facts indicating insanity observed by myself, viz.:— 

(b) Other facts (if any) indicating insanity communicated to me by others, 

viz. :— 

Here state the information and from whom. 
(Sd.) C. D. 
Designation as above. 





7. Address and description. 
,8. To be addressed to the officer or person in charge of the asylum. 
9, Insert residenc¢e of patient. 
Kinga Insert qualification to practise: medicine and surgery registrable in the United 
om. ~ i ! 
‘11. “Insert place of examination, 1° ' °° | 
12. Omit this where only one certificate is required. 


INDEX 


A. 


Abandoning of infants, 361. 
Abdomen, changes in, during delivery, 
301, 302. 
—enlargement of, during pregnancy, 
297, 298. 
-—post-mortem examination of, 64, 69. 
injuries of, 270. 
Abducting, 39. 
Abnormal gestation as a cause of death 
in infants, 352. 
Abnormal sexual perversions, 330. 
Abortifacients used in India, 336. 
Abortion, 332 ; criminal, 38, 42, 334. 
Abortionists, 337. 
Abortion stick, 337. 


Abrasions, 62, 205, 208. 
difference between ante-mortem 
and post-mortem, 209. 
Abrin, 574. 


Abrus precatorius, 574. 
—poisoning by, 575. 
—seeds, 574. 

Absinthe, 695; poisoning by, 695. 
—oil of, 695. 

Accident, following rape, 316. 

_-from criminal miscarriage, 338. 
in burns, 195, 197. 

_in drowning, 176, 178. 

_—in hanging, 151, 153. 

jn, starvation, 182. 

_in strangulation, 159, 162. 

—ijn suffocation, 167 

Accidental wounds, 238. 

Accused persons, examination of, in abor- 
tion cases, 339; in infanticide cases, 343 ; 
in rape, 316; in sodomy, 328. 

Acetanilide, poisoning by, 656. 

Acetarsone, 498. 

Acetic acid, poisoning by, 478. 

Acetphenetidin, poisoning by, 656. 

Acetylene tetrachloride, poisoning by, 646. 

Acetyl salicylic acid, poisoning by, 477. 

Acid Bath murder, 73. 

Acid of sugar, 465. 

Acids, burns by, 186. 

—corrosive, 499. 
—mineral, . 
—organic, 465, 469. 

Aconite, poisoning by, 723. 

Aconitine, 723. 

Aconitum, balfouril, 723. 
—chasmanthum, 723. 
_—deinorrhizum, 723. 

—ferox, 723. 
—heterophyllum, 724. 
—napellus, 723. 
—spicatum, 723 

Actomyosin, 127. 

Acute insanities, 366, 370, 371. 

Adenosine triphosphate (ATP), 127, 

Adipocere, 122, 140. 
conditions favouring, 141, 
illustrative cases of, 142, 143. 
time of, 141, 142 

ABrugo, 533. 

JEther, poisoning by, 638. 

Afai, 603. ro 


Affiliation cases, 304. 
Afiyun, 615. 
Age, 20, 28. 
and height and weight, 28, 30. 
—and teeth, 28, 29. 
—and ossification of bones, 28, 30. 
_-medico-legal aspect of, 38. 
—minor signs of, 28, 37. 
—of injury, 228 ; data to ascertain, 228. 
—of puberty in the female, 287; in 
the male, 284. \ 
—viable, 42. 
Agglutinable substances, 97. 
Agglutination test, 576 
Agglutinins, 98 
Agglutinogens, 97. 
Agoraphobia, 376. 
Agotan, 658. 
Agraphia in will-making, 392. 
Aid, omission to call in medical, 359. 
Air, im stomach as a sign of respiration, 
—in middle ear, 351. 
Airol, 553. 
Ak, in abortion, 336. 
Akasbel, 593. 
Akdo, poisoning by, 983. 
Akta, 698. 
Alcohol, 627. 
—post-mortem appearances of, 628. 
—symptoms of poisoning by, 627. ‘ 
—tests for, 629, 630. \ 
Alcoholic intoxication, 631, 632. 
Aldehyde test, 686. 
Alkalies, 480. 
poisoning by, 481. 
Allkaloidal group reagents, 446. 
Allantiasis, 609. 
Allonal, 656, 658. 
Aloes, 336, 595; Aloin, 595. 
—poisoning by, 599. 
Alsi, 734. 
Alu, 683. 
Alum, 562. . 
Aluminium, 562. 
—poisoning by, 562. 
Alverez Reaction, 729. 
Amanita muscaria, poisoning by, 697. 
—phalloides, poisoning by, 697. 
Amentia, 366. 
Amidopyrine, poisoning by, 658. 
Ammonia, . 
—poisoning by, 481. 
—tests for, 482 
Ammonium bromide, poisoning by, 491. 
Ammonium carbonate, poisoning by, 480. 
Amok, run, 687. 
Amorphophallus campannalatus, 597. 
Amour of illumination for identification, 
0, 03. 
Amyl alcohol, poisoning by, 636. 
—-nitrite, poisoning by, 636. 
Amytal, poisoning by, 656. 
Ansesthesia, in chloroform, 641, 644. 
—in rape, 318. 
Anzesthesin, 694. 
Anzesthetics, responsibility in death from, 
Angethum graveolens,-as abortifacient, 336. 
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Androgynoid, 24. 

Angostura bark, 706. 

Aniline, poisoning by, 660. 
—oil, 660. 

Animal poisons, 433, 600. 

Antagonists, 452. 

Anthropometry, 20, 45. 

Antidotes, in poisoning, 451. 
—chemical, 451 
—mechanical, 451. 
—physiological, 451, 452. 

Antifebrin, poisoning by, 656. 

Antigen, 95. 

Antimoniuretted hydrogen, 519. 

Antimony, 518. 
—acute poisoning by, 519. 
—chemical tests for, 522. 
—chronic poisoning by, 521. 


—hydride, 519. 
—medico-legal points in poisoning by, 
522. 


—organic preparations of, 519. 
—post-mortem appearances in poison~ 
ing by, 520, 521. 
—tartaratum, 518. 
—treatment in poisoning by, 520, 521. 
—trichloride, 519. 
—trioxide, 518. 
—trisulphide, 519. 
Antipyrin, poisoning by, 656. 
Ants, abrasions caused by bites of, 210. 
‘ poisoning by bites of, 608. 
Anus in sodomy, 326, 327. 
Aorta, decomposition of, 137. 
—examination of, 64. 
—wounds of, 269. 
Aphasia, in relation to testamentary 
capacity, 392. 
Apiol, as an abortifacient, 335. 
Apomorphine hydrochloride, as emetic, 
Apoplexy, diagnosis from opium poison- 
ing, 619 
—in drowning, 170. 
—in hanging, 148. 
—in strangulation, 154. 
Aqua fortis, poisoning by, 460. 
Arandi, 570. 
Arcus senilis, 38. 
Areca, poisoning by, 713. 
Arecoline, 713. 
Areole of breasts, in delivery, 300, 301. 
—iIn pregnancy, 295. 
—in virgins, 293. 
Argemone mexicana, poisoning by, 597. 
Argemone oil, 597. 
Argyria, 554. 
Argyrol, 555. 
Arrhenal, 498. 
Arrow poison, 574, 
Arsacetin, 498. 
Arsamin, 498. 
Arsenates, 498. 
Arsenic, 496. 
—acid, 497. 
—acute poisoning by, 500. 
—chemical tests for, 508. 
-—~chronic poisoning by, 505. 
—compounds of, 496. 
—diagnosis in poisoning by, 501. 
—elimination of, 514. 
—fatal dose of, 501. 


Arsenic, fatal period of, 501. 
—hydride, 497. 
—medico-legal points of, 511. 
—post-mortem appearances of, 502, 
506. 
—proprietary articles of, 499. 
—sulphides, 497. 
—treatment of, 502, 506. 
—trichloride, 497. 
—triiodide, 497. 
—trioxide, 496. 
Arsenious acid, 496. 
—iodide, 497. 
—oxide, 496. 
Arsenites, 497. 
Arseniuretted hydrogen, 498; poisoning 
by, 501. 
Arsenobenzol, 499. 
Arsenophagists, 513. 
Arsine, 498. 
Arsphenamina Argentica, 499. 
Arsphenamine, 498. 
Artemisia marilima, poisoning by, 694. 
Artificial respiration in drowning, 170. 
Arum colocasia, 597 
Arum maculatum, poisoning by, 596. 
‘Aschheim-Zondck test, of pregnancy, 298. 


“Asphyxia, 117, 118. 


—causes of death from, 118. 
—post-mortem appearances of, 119. 
—symptoms of, 118. 
—traurmatic, 264, 

Asphyxiants, 433, 736, 745. 

Aspirin, poisoning by, 477. 

Assessors, 7, 8, 10, 12. 

Asylum ear, 365. 

Atelectasis, 348. 

Atis, 724 

Atocin, 658. 

Atophan, 658. 

Atoxyl, 498. 

Atropa belladonna, poisoning by, 679. 

Atropine, 673, 679, 

Attainment of majority, in relation to age, 

38, 39. 

Aurie chloride, poisoning by, 567. 

Aurobin, poisoning by, 567. 

Australian insect powder, 591. 

Autopsy, 59. 

Avertin, poisoning by, 645. 


B 


Bachhnals, 724. 
Bahera, 599. 
Banded Krait, 603. 

Bansdola, in strangulation, 153. 
—in suffocation, 167, 264. 

Baptist Church cellar murder, 73. 
Barberios’ test, 106, 109. 
Barber’s vermin-killer, 700. 
Barbital, poisoning by, 653. 
Barbitone, poisoning by, 653. 
Barbitonum solubile, poisoning by, 655. 
Barhanta, 683. 

Barium, poisoning by, 564. 
—carbonate, 564 
—chemical tests for, 564. 
—chloride, 564 
—nitrate, 564. 
—sulphate, 564. 
—sulphide, 564. 


INDEX 


Bastard child, 303. 
Battery fluids, 559. 
Battle’s vermin-killer, 700. 
Beam’s acid test, 686. 
—alkaline test, 686. 
Beer, arsenic in, 512. 
Bees, stings by, 608. 
Belleric myrobalans, poisoning by, 599. 
Benzene, poisoning by, 662. 
Benzidine solution, 89. 
——test, 89. 
Benzol, poisoning by, 662. 
Benzoyl-morphine, 616. 
Bertillonage, 45. 
Bertillon system, 45. 
Bestiality, 323, 329. 
Betel nut, poisoning by, 713. 
Bettendorfi’s test, 511. 
Bhang, 684. 
Bhilawan, 207, 581. 
Bhooi ringani, 683. 
Bhowal sanyasi case, 43. 
Bhujri, 625. 
Biological test, for blood, 95. 
—~for pregnancy, 295, 298. 
—for semen, 106, 112. 
Birmi, 591. 
Bish, 724. 
Bismarsen, 553. 
Bismuth arsphenamine sulphonate, 553. 
Bismuth, breath, 553. 
—carbonate, 552. 
—poisoning by, 553. 
—salicylate, 552. 
—stovarsol, 553. 
—subgallate, 553. 
—subnitrate, 552. 
Bistoval, 553. 
Bitter almonds, 729. 
Bitter Apple, poisoning by, 577. 
Black, antimony, 519. 
—hellebore, 591. 
—turpeth, 593. 
Blackening of the hand by fire~arms, 241. 
Bladder, at birth, 346, 350. 
—decomposition of, 135, 137. 
post-mortem examination of, 66. 
—rupture of, 279. 
Bleaching powder, poisoning by, 491. 
Blister-beetle, 600. 
Blistering gases, poisoning by, 745. 
Blood, 86. 
Blood, arterial, 88. 
—corpuscles, 92. 
—human, 88. 
menstrual, 88. 
—venous, 88. 
Blood, grouping, 97. 
—-groups, 98. 
—-in disputed paternity, 101. 
—-M and N heemagglutinogens (type), 


98. 

—Rhesus (Rh) factor, 99. 
Blood groups, 98, 99. 

—-classification of, 98, 99. 

—technique for determining, 100. 
Blood stains, 86, 87. 

—age of, 88. 

appearances of, 88. 

—biological examination of, 95. 

—chemical examination of, 89. 

-—chemical tests for, 89. 
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Blood stains, due to crushing of insects, 89. 
—examination of, 87. 
—from an assailant, 88. 
—from a victim, 88. 
—grouping of, 103. 
—microscopic examiantion of, 91. 
—on leather, 92. 
—on wood, 92. 
—physical examination of, 87. 
—spectroscopic examination of, 93. 
—substances resembling, 104. 
Blood vessels, decomposition of, 135, 137; 
injuries of, 269. 
Blue, line on gums, 529, 538, 540, 541. 
—rocket, 723. 
—stone, 533. 
—vitriol, 533. 
Blyth’s test for brucine, 704. 
Bodies, exhumation of, 83. 
Body, cooling of, 122, 124. 
—external examination of, 61. 
—in cases of poisoning, 66, 67, 68. 
—internal examination of, 63. 
Bones, 30. 
—age from, 78. 
—burnt, 79. 
—cause of death from, 79. 
—contusion of, 282. 
—decomposition of, 78. 
—examination of, 75, 76. 
—fractures of, 282. 
—height from, 76. 
—identification by, cases of, 81. 
—injuries of, 283. 
—Karl Pearson’s formula for estimat- 
ing stature from, 77. 
—nutrient canals of, 79. 
—ossification of, 30; table of, 32. 
—sex, 76. 
—specific gravity of, 78. 
—time of death from, 78. 
—weight of, 78. 
Book as evidence, 17. 
Bootmark, 50. 
Boracic or boric acid, poisoning by, 494. 
—tests for, 494. 
Borax, 494; poisoning by, 494. 
Borneo camphor, 695. 
Borneol, 695. 
Boron, 494. 
Botulism, 609. 
Bouquet’s test, 686. 
Brachial index, 23. 
Brain, 63, 253. 
—compression of, 255. 
—concussion of, 253. 
—contusion of, 253. 
—decomposition of, 133, 136. 
—laceration of, 253. 
—ventricles. of, 64. 
—weight of, 69. 
Braxton Hick’s sign of pregnancy, 297. 
Breasts, development of, 37, 
—in abortion, 339. 
—in delivery, 300, 301. 
—in pregnancy, 295. 
+ —in virginity, 293. 
Breslaw's second life test, 350. 
rides of the bath, 178. 
Bromethol, poisoning by, 645. 
‘Bromidia, poisoning by, 651. 
Bromine, poisoning by, 491. 
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Bromism, 491. 
Bromobenzy! cyanide, 745. 
Bromoform, poisoning by, 648. 
Bromurol, poisoning by, 656. 
Bronzing liquid, 528. 
Brucine, 700. 
—tests for, 704. 
Bruises, 62, 205. 
—age of, 206. 
—difference between accidental, homi- 
cidal and self-inflicted, 207. 
—difference between ante-mortem 
and post-mortem, 208. 
—difference from post-mortem stain- 
ing, 126. 
—result of, 207. 
Buccal coitus, 324. 
Buggery, 323. 
Bullet, 62, 215. 
“Burking ”, 167. 
Burneti’s fluid, 548. 
Burns, 186. 
—accidental, 197. 
—ante-mortem, 194. 
—causes of death from, 188. 
—classification of, 186. 
—effects of, 187. 
—fatal period in, 189. 
—homicidal, 196. 
—nature of, 189. 
—on a dead body, 62. 
—period of, 195. 
—post-mortem, 194. 
—post-mortem appearances in, 190. 
—suicidal, 195. 
Butler’s vermin-killer, 700. 
Butta, 699. 
Butter of antimony, 519. 
Buttorah ki Dal, 698. 


Cc 


Cacodylie acid, 499. 
Cadaveric, alkaloids, 610. 
—changes in muscles, 122, 127. 
Cadaveric hypostasis, 122, 125. 
—lividity, 122, 125, 
—rigidity, 127. 
—spasm, 129. 
Cadmium, 566. 
—poisoning by, 566. 
—tests for, 567. 
Calabar bean, 707. 
—poisoning by, 707. 
Calcium hydroxide, poisoning by, 484. 
Calcium oxide, 483. 
Callus, time of appearance, 229. 
Calomel, 525. 
Calotropis gigantea and procera, 337, 583. 
—poisoning by, 584. 
—tests for, 585. 
Camphene, 671. 
Camphor, poisoning by, 695. 
Cannabis Americana or Marihuana, 685. 
Cannabis Indica (Sativa), 684. 
—poisoning by, 685. 
Cantharides, as abortifacient, 336 
—poisoning by, 600. 
—treatment of, 601. 
Cantharidin, 600.’ 
Cantharis Vesicatoria, 600. 
Capsaicin, 580. 


Capsicum annuum (frutescens), 580. 
—poisoning by, 581 
—seeds, 581. 

Caput Succedaneum, 351. 

Carbazotic acid, poisoning by, 475. 

Carbolie acid, chemical tests for, 471. 
—medico-legal points in poisoning by, 

472. ‘ 
—poisoning by, 470. 
—treatment of, 471. 

Carbolic camphor, 470. 

Carbolism, 470. 

Carbon, bisulphide, poisoning by, 741. 
—dioxide, poisoning by, 736 
—disulphide, poisoning by, 74]. 
—monoxide, poisoning by, 737. 
—tetrachloride, poisoning by, 645. 

Carbonic Acid, poisoning by, 736. 

Carbonic anhydride, 736. 

Carbonic oxide gas, 737. 

Carbonyl, of nickel, and cobalt, 568. 

Cardiac poisons, 433, 709. 

Carica Papaya, as abortifacient, 336. 

Carihari, 596. 

Carrot seeds, as abortifacients, 336. 

Carunculee hymenealis (myrtiformes), 301, 

313. 

Caryophyllus aromaticus, 336. 

Cassel yellow, 537. 

Castor oil, poisoning by, 570. 

—seeds, 570; detection of, 570. 

Catamite, 323. 

Catatonia, 369, 376. 

Cattle poisoning, 432. 

Caustic potash, 480. 

Caustic soda, 480. 

Cavett. Method, for alcohol estimation, 

630. 

Cayenne pepper, 580. 

Celastrus paniculata, as abortifacient, 336. 

Cephal-haematoma, 249 

Cephalic index, 22. 

Cerbera odollam, poisoning by, 722. 

Cerbera thevetia, poisoning by, 720. 

Cerberin, 719, 722. 

Cerebral Irritation, 254. 

Cerebral poisons, 4383, 615, 627, 673. 

Certificates, medical, 12. 

'—in insanity, 383, 384. 

Cervix uteri, changes in delivery, 300, 301. 
—in pregnancy, 295, 296. 

Cessation, of circulation, 121, 122; tests 

for, 123. 
—or menses in pregnancy, 294. 
oF, Zespiration, 121, 122; tests for, 


Chandi, 554. 

Chandu, 624. 

Charas, 685. 

Cheena sindur, 525. 

Chemical analysis, viscera to be preserved 

for, 66, 67, 68. 

—of poisons, 442. 

Chemical Examiner’s report, 14, 15. 

Cherry-laurel water, 729, 734. 

Chest, injuries of, 264. 
—pressure on, 165, 166, 167. 
—post-mortem examination of, 64. 
—shape of, 346. 

Chief Court, 8. 

Chillies, 580. 

Chin, in identification, 43. 
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Chit Kawriya, 602. 

Chitra, 207, 337, 587. 

Chitti, 602. 

Chloral hydrate, poisoning by, 649. 

Chlorine, poisoning by, 490. 

Chloracetophenone, 745. 

Chloroform, poisoning by, 641. 

Chloropicrin, poisoning by, 745. 

Chlorylen, poisoning by, 647. 

Chopped animal hairs, poisoning by, 613. 

Christmas Rose, poisoning by, 591 

Chrome yellow, 537, 559. 

Chromic, acid, 558. 

—anhydride, 558. 
—trioxide, 558. 

Chromium, 558. 

—acute poisoning by, 559. 
—chronic poisoning by, 559. 

Cicatrix, 52. 

Cinchophen, poisoning by, 658. 

Cinnabar, 525 

Circular insanity, 374. 

Citric acid, poisoning by, 480. 

Civil responsibility of lunatics, 387. 

Claustrophobia, 376. 

Cleistanthus collinus, poisoning by, 594. 

Clothes in identification, 20, 57. 

Coagtlation of blood, after death, 126. 

Coal gas, poisoning by, 737. 

Coal-Tar Naphtha, poisoning by, 661. 

Cobalt, poisoning by, 568. 

—tests for, 568. 

Cobra, 602; poisoning by bite of, 604 

Cocaine, 688. 

—~acute poisoning by, 688. 
—bugs, 690. 

—chronic poisoning by, 690. 
—hydrochloride, 688. 
—-tests for, 690, 691, 692. 

Cocainism, 690. 

Cocculus indicus, 598. 

Cocculus Suberosus, poisoning by, 598. 

Codeine, 616. 

Colchicum, 589. 

Colchicum autumnale, 589. 

—poisoning by, 589. 
—tests for, 590. 
Cold, 179, 182. 
—death from, 183. 
—medico-legal aspect in, 183. 
—post-mortem appearances in, 183. 
—stiffening, 129. 
—symptoms in, 183. 
—treatment in, 183. 

Collargol, 554. 

Colliquative putrefaction, 183. 

Colocynth, 336, 577. 

—poisoning by, 577. 

Colour changes, in ecchymosis, 206. 
—in post-mortem staining, 125 
—in putrefaction, 131. 

Colubridee, 602. 

Colubrine snakes, 602. 

Coma, 117. 
causes of, 117. 

—post-mortem appearances of, 117. 
—symptoms of, 117. 

Common Krait, 602. 

Common salt, as an emetic in poisons, 450 ; 

poisoning by, '565. ; 

Competency as a witness, .In relation to 

age, 38, 39. | 





Complexion, in identity, 20, 42. 
—illustrative cases, 43, 44. 
—powders, 496. 

Concealment, of birth, 361. 

—of pregnancy, 295. 
Conduct money, 9. 
Congenital diseases, as a cause of death 
of infants, 352. 

Coniine, 747. 

Conium maculatum, poisoning by, 747. 

Consent, age of, 311. 

—in examination of person, 19. 
—validity of, 390. 

Contract, validity of, 389. 

Contributory negligence, 414. 

Contusions, 205. 

Cooling of body after death, 122, 124. 
—conditions influencing, 124, 125. 
—rate of, 124. 

Copper, 533. 

—aceto-arsenite of, 497. 

—acute poisoning by, 533. 

—arsenite, 497. 

—benzidine solution, 733. 

—carbonate, 533. 

-—~chemical tests for, 534. 

—chronic poisoning by, 534. 

—constituent of body, 536. 

—in tinned peas, 536. 

—medico-legal points in poisoning by, 
535. 

—~post-mortem appearances in poison- 
ing by, 534. 

—subacetate of, 533. 

—sulphate, 533. 

—treatment for poisoning of, 534. 

Copperas, 559. 

—white, 548. 

Cord, 61. 

Cord, spinal, 66. 
—umbilical, 351. 

Coroner, 2; court of, 2. 

Corpus delicti, 19. 

Corpus luteum, in delivery, 301; in preg- 

nancy, 299. 

Corrosives, 433. 

Corrosive, poisons, 433, 454. 
—suhlimate, 524. 

Cotton, fibres, 114. 

—root bark, 335. 

Courts, 7. 

—kinds of criminal, 7. 
—of Magistrates, 7, 9. 
—powers of, 7, 8, 9 
~~session, 7, 8. 

Cow-itch (hage), 614. 

Cranium, fracture of, in infanticide, 357. 

Creolin, poisoning by, 473. 

Creosote, poisoning by, 474. 

Cresol, poisoning by, 473. 

Cretinism, 368. 

Crime, difficulties in detection of, 3. 

Criminal Courts and their powers, 7. 

Criminal Responsibility, in relation to 

age, 38. 

—in delirium, 400. : 

—~in delirium tremens, 401. 
—in drunkenness, 401. 

—in hypnotism, 400. 

—in insanity, 392. , 

—in loss of control,. 398. °°. 
—in mesmerism, 400.’ .,. 
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Criminal Responsibility, in relation to 
age, in semisomnolence, 400. 
—in somnambulism, 399. 
—in somnolentia, 400. 
—law in England regarding, 384. 
—law in India regarding, 395. 
—McNaughten rule and, 395. 
Crinum deflexum (Asiaticum), poisoning 
by, 597. 
Crisalbin, poisoning by, 567. 
Crockery, wounds by broken, 215. 
Crocus sativus, as abortifacient, 336. 
Cross-examination, 11. 
Crotin, 571. 
Croton, 571. 
Croton oil, 571, 573. 
Croton tiglium, poisoning by, 571. 
Crural index, 23. 
Cryptorchids, 286. 
Crystals, heemin, 92. 
—Roussin’s, 710. 
Cuckoo-pint, 596. 
Cucumis trigonus, 336. 
Culpable homicide, 229. 
IV). 
Cupping, in abortion, 336. 
Cupric sulphate, 533. 
Curara (Curare), poisoning by, 748. 
—tests for, 748. 
Curein, 595. 
Cuscuta reflexa, 336, 593. 
—poisoning by, 593. 
Cutis anserina, in drowning, 172. 
Cytisine, 591. 
Cytisus Laburnum, poisoning by, 591. 


D 


Daboia, 603 ; poisoning by bite of, 605. 
Dabur, 722. 
Dactylography, 46. 
Daisy powder, 656. 
Dakin’s solution, 491. 
Dangerous Drugs Act, 423. 
Dangerous injury, 225, 226. 
Darnel, 699. 
Darudi, 597. 
Data, to ascertain age of injury, 228. 
Datura, alba, 673. 
—atrox, 673. 
—fastuosa, 673. 
—illustrative cases, 678. 
—metel, 673. 
—niger, 673. 
—poisoning by, 673. 
—seeds, 673, 675. 
—smoke, 677. 
—stramonium, 673. 
- Daucus carota, as abortifacient, 336. 
Day’s test, 89. 
D.D.T., poisoning by, 648. 
Dead body, examination of, 59. 
— identification of, 19. 
Dead-born child, 344, 
Deadly agaric, 696. 
Deadly nightshade, 679. 
Death, cause of, 68, 72. 
—definition of, 117. 
—Gordon’s classification of, 119. 
—manner of, 68. 
—modes of, 117. 
—molecular, 117. 
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Death, presumption of, 144. 
—rattle, 117. 
—signs of, 121. 
—sometic, 117. 
—sudden, 120. 
—systemic, 117, 
—time of, 144. 
—time since, 61, 72. 
Debility of infant as a cause of death 
352. 
Decomposed hody, 19. 
—examination of, 70. 
—-floatation of, 138. 
—sex in, 26. 
Decomposition. (See Putrefaction). 
Deformities, in identification, 20, 51. 
—acquired, 52. 
—congenital, 51. 
Dekrysil, 666. 
Deliriant poisons, 433, 673. 
Delirium tremens, 629. 
Delivery, during sleep, 355. 
—feigned, 305. 
—in presumption of survivorship, 146. 
—post-mortem, 339, 354, 
—-signs of recent, in the dead, 301. 
—signs of recent, in the living, 300. 
—signs of remote, in the living, 301; 
in the dead, 302. 
—unconscious, 355. 
Delphinium — staphisayria, 
590. 
Delphinine, 590, 
Delusion, 362. 
Delusional insanity, 370, 375, 
Dementia, 366, 368. 
—organic, 370. 
—naturalis, 366. 
—paralytica, 378. 
Dementia, praecox, 369. 
—primary, 369. 
—secondary, 369. 
—senile, 370. 
Denatured alcohol or spirit, 634. 
Deposition, of a medical witness taken in 
a lower Court, 15, 
Dermatol, 553. 
Dettol, 473. 
Development, of footus, 340, 
—of gases in putrefaction, 132. 
Dhakur, 722. 
Dhatura, 673. 
—Kkala, 673. 
—safed, 673, 
Dhawal, 712. 
Diachylon paste, in abortion, 336. 
Dial, poisoning by, 655. 
Diamond powder, poisoning by, 613. 
Diamorphine, 616. 
Diaphanous test, 123, 
Diaphenylamine test, 461. 
Diaphragm, 64 
—position of, in live-birth, 345, 346. 
—rupture of, 270, 
_ ~wounds of, 270. 
Dichloro-diphenyl-trichloroethane, 
soning by, 648. 
Dicodid, 617. 
Didial, poisoning by, 655. 
Diethy!-barbituric acid, poisoning by, 


J 


poisoning by, 


pol- 


Diethyl melonyl-urea, poisoning by, 653. 
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Diethyl sulphone-dimethyl-methane, poi- 
soning by, 652 
Digestion, degree of, to ascertain time of 
death, 144. 
Digitalis purpurea, poisoning by, 714. 
Dilaudid, 616. 
Dimethyl-arsonic acid, 498. 
Dinitrobenzene, poisoning by, 664. 
Dinitrobenzol, poisoning by, 664. 
Dinitrocresol, poisoning by, 666. 
Dinitrophenol, poisoning by, 665. 
Dionin, 616. 
Diphenylamine-chlorarsine, 746. 
Diphenylchlorasine, 746. 
Diphenyleyanarsine, 746. 
Diphosgene, 745. 
Discharge of lunatics, 386. 
Disciplinary control, 405. 
Diseases to be distinguished from poi- 
sons, 440. 
Dislocations, 283. 
Disputed paternity, 101. 
Diuretics, as abortifacients, 335. 
Dixon’s pills, 519 
Documentary evidence, 12. 
Dolimoola, 683. 
Drangendorff’s process, 445. 
Drowning, 169. 
—definilion of, 169. 
—fatal period of, 170. 
—in infanticide, 357. 
—iIn survivorship, 145. 
—medico-legal questions in, 176. 
—mode of death in, 169 
—post-mortem appearances in, 171. 
—stages of, 169. 
Drowning, symptoms of, 169. 
treatment in, 170. 
Drugs Act, 424. 
—Rules made under, 425. 
Drugs used to induce abortion, 335. 
Drunkeness, in criminal responsibility, 
O01. 
—signs of, 627, 628. 
Dry belly-ache, 540. 
Dry method for analysing organic mix- 
tures for metallic poisons, 447. 
Duboisia hopwoodii, 709. 
Dudhia Bish, 723. 
Dura mater, examination of, 64. 
Dusart~Blondlot’s test, 488. 
Duties of a patient, 412. 
Duties of a physician, 409. 
Duty of a medical practitioner in sus- 
pected poisoning, 447. 
Dyer’s Spirit, 558. 
Dying declaration, 12, 18, 14. 


E 


Ear, asylum or insane, 365. 
in identification, 43. 
—injuries of, 259. 
Echolics, in abortion, 335. 
Eechymosis, 205. 
—colour changes in, 206, 207. 
—distinguished from post-mortem 
staining, 126. 
—subpleural, 119. 
Echis carinata, 603. 
Echolalia, 377. ; ; 
Education, in identification, 20, 58. 
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Elapidee, 602. 
Elaterium, as an abortifacient, 336. 
Electric current, effects of, 200. 
Electricity, death from, 200. 
—effects of, 200. 
—medico-legal questions in, 204. 
post-mortem appearances of, 203. 
—treatment of, 203. 
Electrocution, 201. 
Eligibility for employment in relation to 
age, 38, 40. 
Elimination of poison, 436. 
—absorbed into the system, 449, 452. 
Elia, 595. 
Elwa, 595. 
Embalming of dead bodies, 143. 
Emerald green, 497. 
Emeties in abortion, 335; in poisoning, 
0. 
Emmenagogues, 335. 
Epileptic insanity, 379. 
Epiphyses, union of, 30. 
Epispadias, 286. 
Epsom salts, 563. 
—poisoning by, 563. 
Ergot, 578. 
—acute poisoning by, 578. 
—as abortifacient, 335. 
—chemical analysis of, 580. 
—chronic poisoning by, 578. 
—treatment of, 580. 
Ergotism, 578. 
Erethism, 529. 
Erythroblastosis fcetalis, 353. 
Eserine, poisoning by, 707. 
Essence of mirbane, 663. 
Ether, poisoning by, 639. 
Ethyl, acetate test, 630. 
—benzoate test, 630. 
Ethyl alcohol, poisoning by, 627. 
Ethylamine, 610 
Ethyl bromide, poisoning by, 640. 
Ethylenediamine 'Tetra-acetic acid (E.D. 
T.A.), 539. 
Ethyl chloride, poisoning by, 640. 
Ethylic ether, poisoning by, 639. 
Ethyl-iodo-acetate, 745. 
Ethyl morphine, 616. 
Ethyl oxide, poisoning by, 639. 
Eucalyptus oil, poisoning by, 671. 
Eucodal, 617. 
Eukodal, 617. 
Euphorbia antiquorum, 593. 
—neriifolia, 593. 
—resinifera, 593. 
—tirucalli, 593. 
Euphorbium, 593. 
—poisoning by, 593. 
Eureka weed-killer, 499. 
Evidence, 12. 
—circumstantial, in poisoning, 447. 
—documentary, 12. 
—in insanity, 390. 
—medical, 12. 
—moral, in poisoning, 447. 
—oral, 12, 14. 
—parole, 12. 
—rules for giving, 16. 
—given by a witness in a previous 
judicial proceeding, 14, 15 
Evipan, poisoning by, 656. 
Exalgin, 
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Examination, in case of exhumation, 83. 
—in chief, 11. 
—of exhumed body, 83. 
—of injured person, 226. 
—of witness, 11. 
—post-mortem, 59. 
Excitement as a cause of death in in- 
juries, 257. 
Exhaustion, as a mode of death in drown- 
ing, 170. 
—psychoses, 376. 
Exhibitionism, 331. 
Exhumation, 83. 
—disinfectants, in case of, 83 
—of infants, 167. 
—report, in case of, 84. 
—rules for, 83. 
—time of, 83. ; 
Expert opinions expressed in a treatise, 


Expert witness, 16. 
Exposure of a newly-born child, 360. 
Extradural hemorrhage, 256. 
Hyes, changes in, 121, 123. 
—colour of, in identification, 43. 
—decomposition of, 131. 
—gouging out of, 258. 
—in hanging, 149. 
—in identification, 43. 
—injuries of, 158. 
—in strangulation, 156. 
—in suffocation, 166. 
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Fabricated wounds, 246. 
Face, bones of, 257. 
—changes in insanity, 365. 
—wounds of, 257. 
Features, in identity, 20, 42. 
—decomposition of, 44. 
Feeble-mindedness, 367. 
Fees to medical witnesses, 9. 
Feigl’s reagent, 535. 
Feigl’s test, 535. 
Feigned, diseases, 421. 
—insanity 382; 
tures of, 382. 
—poisoning, 442. 
Female, distinguishing points between 
Hindu and Mahomedan, 21. 
~—-examination of, in rape cases, 312. 
—impotence and sterility in, 287. 
Female organs, malformation of, 287, 288. 
Femur, ossification in lower epiphysis, 63. 
—sex of, 76, 
Fencing posture, 192. 
Ferric chloride, poisoning by, 555. 
Ferrous sulphate, poisoning by, 555. 
Fetichism, 330. 
Fetichist, 330, 
Fibres, 114. 
—chemical tests for 
source of, 114. 
—cotton, 114, 
—diute, 114. 
—linen, 114, 
—silk, 114. 
—woollen, 114. 
Finger impressions, 46, 47, 48. 
—classification of, 47. 
Finger impressions, development of, 50, 
—forging of, 50. 4 


distinguishing fea- 


determining 





Finger marks, 62; in throttling, 154, 155, 
—nail clippings, examifation of, 86. 
—print bureau, 49. 

—prints, 48. 

Fire-arm, 58; direction from which fired 

224; distance of, 218. ‘ 
—wounds by, 215. 

Fish, poisoning by, 609. 

Flaccidity, in muscles after death, 127, 

Flash, of light, by fire-arm, 58. 

—ol lightning, 58. 

Flies, in decomposition 133; egus of, 133. 
larvae of, 133; maggots of, 133; pupae 
of, 133. 

Floatation of decomposed body, 138. 
—circumstances modifying, 138, 139. 
—period of, 138. 

—power of, 138. 
Florence test, 106. 
Fly, agaric, 696. 
— Indian, 600. 
—papers, 499. 
—powder, 499. 
spanish, 600. . 
—water, 499. 

Fodere’s Test, 347. 

Foetal circulation, changes in, 351, 

Festal heart sounds, in pregnaney, 295, 

Foetal lungs, changes in, 346. 

Footal movements, as ai sign of preg- 
nancy, 295, 297. 

Foetus, 340. 

—development of, 340, 341. 
—presence of, in pregnancy, 299. 
—viability of, 305, 307. 

Folie circulaire, 374. 

Food poisoning, 609. 

Foot mark, 50. 

Foot prints, 19, 50. 

—casts of, 50. 
—of newly born infants, 51. 

Foreign bodies, in suffocation, 166. 

Forensic medicine, definition of, 1. 

Formaldehyde, poisoning by, 687. 

Formalin, poisoning hy, 638. 

Formol, 638. 

Fouadin, 519. 

Foul-smelling gases of decomposition, 
132, 133. 

Foxglove, poisoning hy, 713. 

Fractures, 62. 

-—distinction between ante-mortem 
and post~mortem, 

~—of bones, 282, 

Of face bones, 257, 

—of ribs, 264, 

—of skull, 251. 

—of spine, 261. 

—of sternum, 265. 

—process of union in, 229. 

Fragilitas ossiurt, 282. 

Fragments, examination of, 71. 

Friedman test of pregnancy, 298. 

Frohde’s molybdic test, 622. 

Frost bites, 183, 

Frost erythems, 183. 

Fungi, poisoning, 696. 

Fusel ofl, poisoning by, 636. 
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G 
Gait, in identification, 20, 57. 
Gajar, 336. 
Galena, 537. 


Gall bladder, examination of, 65. 

—injuries of, 274, 

Galton system, 46. 
Gamboge as an abortifacient, 336. 

—poisoning by, 592. 

Gangrene in ergot poisoning, 579. 

Ganja, 685. 

Gardenal, poisoning by, 655. 

Gases of decomposition, 132. 

Gasoline, 668. 

Gelsemine, poisoning by, 708. 

Gelsemium elegans, poisoning by, 708. 
Gelsemium nitidwm (sempervirens), 708. 

—poisoning by, 708. 

—tests for, 708. 

Generali paralysis of the insane, 378. 

Genital organs, condition of, in hanging, 
149. 

Genitals, in virginity, 290. 

——hzemorrhage from, in infants, 352. 

Gerrard’s test, 681. 
Ghagharbel, 336. 
Ghonus, 603. 
Gicsel’s test for cocaine, 691. 
Girls, development of breasts in, 37. 
Girls, kidnapping of, 39. 
Glacial acetic acid, poisoning by, 478. 
Glass, powdered, poisoning by, 611. 
Glonoin oil, 667. 
Gloriosa superba, poisoning by, 596. 
Glottis, ceedema of, as a cause of death in 
suffocation, 166. 
—spasm of, 454. 
Glucosides, separation of, 445. 
Glyceryl trinitrate, 667 
Gogari lakdi, 700. 
Gold chloride, poisoning by, 567; test for 
cocaine, 692. . 
Gold, poisoning by,: 568. 
Gonorrheea, in rape, 314. 

—in unnatural offences, 327. 
Goodell’s sign, in pregnancy, 296. 
Goose flesh, 172 
oose skin, san 

ssypium . 
Goulard’s extract, 537. 
Grains (poisonous food), 698. 
Green vitriol, 555. 
Grievous injury, 225. 
Guaiacum test, 89. _ 
Gumchi, 574.. a 
Gutzeit’s test, 510. 
Gynandroid, 24. 


H 


Habit, in identity, 20, 58. 

—influence of, as regards poison, 438. 
Hemagglutinogens, 98. 
Heematoma, 250. 

Heemin crystals, 92. 

—crystal test, 92. 
Hzemorchromogen, 93. 

—crystal test, 93. 

—spectrum of, 95. 
Hzemogens, 98. 





Hzemorrhage, as a cause of death, in 
infants, 352. 
—in wounds, 231. 
—extradural, 255. 
~—intracerebral, 256. 
—intracranial, 255. 
—subarachnoid, 256. 
—subdural, 255. 
Hair, 20, 44, 113. 
—animal, 118. 
—change in colour of, 44. 
—character of, 113, 155. 
—chemical examination of, 45. 
—detection of colour of, 45. 
—examination of, 113. 
—in determining age, 37. 
—fibres, 113. 
—human, 113. 
—nature of, 118. 
—source of, 113, 115. 
Hallucination, 362. 
Hand, blackening of, by fire-arm, 241. 
Handwriting, in identification, 20, 56. 
Hanging, 147. 
—and strangulation, 162. 
—causes of death in, 147. 
—definition of, 147. 
—fatal period in, 148. 
Hanging, illustrative cases of, 151. 
—judicial, 148. 
—ligature mark in, 148. 
—medico-legal questions in, 150. 
—~nature of ligature in, 147, 
—post-mortem appearances in, 148. 
—symptoms in, 147. 
—treatment in, 148. 
Hankin’s test for cocaine, 691. 
—Bagchi’s modified test of, 691. 
Harrison’s test for seminal stains, 109. 
Hartal, 497. 
Hartshorn, 480. 
—spirits of, 480. 
Hashish, 685. 
Head, injuries of, 249. 
—post-mortem examination of, 63. 
Health, state of, in modifying action of 
poison, 438. 
Heart, chambers of, 64. 
—contusion of, 267. 
—decomposition of, 135-136. 
examination of, 64. 
—rupture of, 267. 
—weight of, 69. 
—wounds of, 265. 
Heat, 179, 184. 
—cramps, 184. 
—death from, 184. 
—exhaustion, 184. 
—hyperpyrexia, 184. 
—miedico-legal importance in, 185. 
—post-mortem appearances in, 185. 
—stiffening, 129. 
—stroke, 184. 
—treatment, 184. 
Hebephrenia, 370, 378. 
Hegar’s sign, in pregnancy, 296. 
Height, in age, 28, 30. 
Hellebore, 589. 
—hblack, 591. 
—green and white, 589. 
Heélleborus niger, poisoning by, 591. 
Hemlock, Spotted, poisoning by, 747, 
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Henbane, poisoning by, 682. 
Hermaphroditism, 23, 24. 
Heroin, 616. 
Hierapicra, 596. 
High Courts, 7. 
Hijras, 324. 
Hindu, females, 21. 

—miales, 21. 
Hing, 337. 
Hingul, 525. 
Hirakashi, 555. 
Hirwa, 497. 
Hogben test, 299. 
Homatropine hydrobromide, poisoning by, 

682, 

Homicidal wounds, 238. 
Homicide, in burns, 195, 196. 

—in drowning, 177, 178. 

—in hanging, 151. 

—in starvation, 182. 

—in strangulation, 159, 160. 

—in suffocation, 167. 
Hoppe-Seyler’s test, 739. 
Hornets, stings by, 608. 
Horoscope, for determining age, 38. 
Hostile witness, 11. 
Human, blood, detection of, 95. 

—ostriches, 613. 

—poisoning, 432. 

—spermatozoa, 111. 
Humero-femoral index, 23. 
Hunter’s vermin-killer, 700. 
Husemann’s test, 622. 
Hydrochloric acid, poisoning by, 462. 
Hydrocyanic acid, poisoning by, 729. 
Hydrofluoric acid, poisoning by, 464. 
Hydrogen cyanide, poisoning by, 729. 
Hydrogen sulphide, poisoning by, 742. 
Hydrophide, 603. 
Hydrostatic test, 347. 

—method of, 347. 

—objections in, 348. 
Hymen, 290. 

—rupture of, 291, 292, 293. 
Hyoscine, 673, 682. 

—hydrobromide, 682. 
Hyoscyamine, 673, 682. 
Hyoscyamus niger, poisoning by, 682. 
Hyperzemia in poisoning, . 
Hypnogen, poisoning by, 653. 
Hypomania, 370. 
Hypospadias, 286. 
Hypostasis, 122, 125. 

—in internal organs, 127. 
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Icard’s test, 123. 
Identification, 19. 
—of a dead body, 19, 20. 
—of a living person, 19, 20. 
—of bones, 20. . 
—of fragmentary remains, 20, 75, 
Identity, Personal, 19. 
Idiocy, 366. 
Idiosyncrasy, influencing the action of 
poison, 438. 
Illegitimate child, 303. 
Tilusion, 363. 
Imbecility, 367. 
Immaturity, as a cause of death of a 
child, 352, - °° | 
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Impotence, 284. 

—causes of, in the female, 287. 

—in the male, 284. 

—questions relating to, 284. 
Impulse, 363; irresistible, 398. 
Impulsive, insanity, 398. 

Inab-es-Salib, 683. 
Incest, 323. 

Index of breadth, 22. 
Indian, Christians, 22. 

—corn, 699. 

—fly, 600. 

—hemp, 684. 

—ink, 53. 

—jalap, 593. 

—Jliquorice, 574. 

—Lunacy Act, 383. 

—Majority Act, 38. 

—Pharmacy Act, 431. 

—Medical Council Act, 404. 

—Succession Act, 303. 

—tobacco, 712. 

Indian, tree sponge, 593. 

Indophenol test, 657. 

Indrayan, poisoning by, 577. 

Inebriant poisons, 433, 627, 

Infamous conduct, 405. 

Infant, newly born, examination of, 68. 
Infanticide, 38, 42, 343. 

—aecidental causes of death in, 353. 

—Acts, 1922 and 1938, 343. 

—appearances of respiration in, 345. 

—Breslau's second life test in, 350. 

—by acts of commission, 355. 

—by acts of omission or neglect, 355, 

359. 

—by drowning, 357. 

—by exposure to cold or heat, 360. 

—by fracture of the cranium, 357, 

—by fracture and dislocation of the 

cervical vertebra, 358. 

—by poisoning, 359. 

—by strangulation, 356. 

—by suffocation, 355. 

—by wounds, 358. 

—erizninal causes of death in, 335, 

—definition of, 343; of live~birth in, 


—evidence of live birth in civil cases, 
345; in criminal cases, 345. 

—hydrostatic test in, 347. 
—legal bearing in, 343. 
—natural causes of death in, 352. 
—ploucquet’s test in, 347 
—precipitate labour in, 354, 
—prolonged labour in, 353. 
—questions in, 348. 
—static test in, 347. 
survival of a child after birth in, 
—Wredin’s test in, 351. 

Inflation, artificial, of lungs, 349. 

Injured person, examination, of, 225. 
—neglect of, 232. 

Injuries, mechanical, 205. 
—of abdomen, 270. 
—of bones, 282. 
—of chest, 264. 
—of ears, 259. 
—of eyes, 258. } 
—of face, 257. 
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Injuries, of head, 249, 
—of lips, 259. 
—of muscles, 282. 
—of neck, 260. 
—of nose, 258. 
~—Regional 249. 
—of spinal cord, 261. 
—of spine, 261. 
—oit teeth, 259. 
Injury, 225. 
—age of, 228. 
—dangerous, 225, 226. 
—grievous, 225. 
—in survivorship, 145. 
—nature of, 225. 
—of a vital organ, 231. 
—simple, 225. 
Inorganic poisons, 433, 485. 
Inquest, Coroner’s, 2; Police, 2 
Insanity, 362. 
—associated with nervous diseases, 
366, 378. 
Insanity, causes of, 364. 
—civil responsibility in, 387. 
—classification of, 366. 
—criminal responsibility in, 392. 
—definition of, 362. 
—diagnosis of, 381. 
—feigned, 382. 
—indications of, 365. 
—mental condition in, 381. 
-——personal history in, 381, 
—physical examination in, 381. 
—admission into a mental hospital in 
case of, 383. 
—stigmata of degeneration in, 365. 
Instantaneous rigor, 129. 
—cases of, 131. 
Instruments required for post-mortem 
examination, 61. 
Intermittent uterine contractions, 297. 
Intestines, changes in, 345, 350. 
—decomposition of, 136. 
—examination of, 65. 
—Ijnjuries of, 271. 
—rupture of, 271. 
Intermembral index, 23. 
Intersex, 24. 
—illustrations of, 24, 25. 
Inter-sexuality, 24. 
Intracerebral heemorrhage, 256. 
Intracranial hemorrhage, 255. 
Intra-uterine maceration, 344. 
Iodide of potassium, poisoning by, 493. 
Iodide, poisoning by, 492. 
Todism, 493. 
lodoform, poisoning by, 649. 
—test, 629. 
—test for, 649. 
Tpecacuanha, as an emetic, 450. 
Tpomcea, hederacea, seeds of, poisoning 
y, 593. 
Ipomoea purga, poisoning by, 593. 
Ipomeea turpethum, poisoning by, 593. 
Tron, 555. 
—mould stains, 104. 
—perchloride, 555. 
—poisoning by, 556. 
—sulphate, 555. 
Irresistible impulse, 363; cases of, 398, 399. 
Irrespirable gases, 736 
Irritant poisons, 485; poisoning by, 485. 





Irritants, 433. 
Iso-hamageglutinins, 98. 
Iso-hamagglutinogens, 97. 
Isogens, 98. 

Isonins, 98. 

Izal, poisoning by, 473. 
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Jaborandi, poisoning by, 712. 
Jacquemier’s sign in pregnancy, 296. 
Jalap, poisoning by, 593. 
Jamalgota, poisoning by, 571 
James’s powder, 518. 
Jangli, arandi, 595. 
—pyaz, 596. . 
Jasat, 548. 
Jasat, bhashm, 549. 
Jasmine, yellow (carolina), 708. 
Jatropha, curcas, poisoning by, 595. 
—multiphida, poisoning by, 595. 
—urens, poisoning by, 595. 
Javakhar, 480 
Jaw, changes in, from age, 37. 
—necrosis of, 488. 
—phossy, 488. 
Jayphal as abortifacient, 336; poisoning 
by, 672. 
Jequirity, 574. 
Jessamine, 708. 
Jeye’s disinfecting fluid, 473. 
Johnson’s pills, 519. 
Juar kadvi, 734. 
Judicial, hanging, 148. 
—inquisition, 386. 
—proceeding, 14, 15. 
—punishment in relation to age, 38, 41. 
Juniperus sabina, poisoning by, 592. 
—oil of. 592, 
Jurors, 8, 12. 
Jury, 8. 
—common, 8. 
—special, 8. 
Justifiable miscarriage, 332, 333. 
—indications for producing, 333. 
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Kachu, 597, 

Kafoor, 695. 

Kakmachi, 683. 

Kekmari, 598. 

Kakphal, 598. 

Kaladana seeds, poisoning by, 593. 
Kala Dhatura, 673. 

Kalai, 558. 

Kala Samp, 602. 

Kali-katuki, 592. 


‘Kalmi sora, 560. 


Kaner, 336, 716. 
Kalotaro, 602. 
Karan, 716. 

Karela, 336. 

Karit, 336. 

Karlajuri, 594. 
Kasis, 555. 
Kasoomba, 624. 
Kastle-Meyer test, 89, 90. 
Katai, 683. 

Katkar oil, 597. 
Katatonia, 369, 376. 
Katayama’s test, 740. 
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Kavach, 614. 
Kawriya, 602. 
Keller’s test, 718, 721. 
Kerosene oil, burns 
poisoning by, 668. 
Kesar, 336. 
Kesari Dal, 698. 
Khadchitro, 603. 
Khadya nag, 596. 
Kharophen, 498. 
Kharsivan, 498. 
Kharsulphan, 499. 
Khas-khas, 615; -ka tel, 615. 
Khorasani Ajwayan, 682. 
Kidnapping, in relation to age, 38, 39. 
Kidney, changes in, 346, 350. 
—decomposition of, 135, 137. 
—examination of, 65. 
—rupture of, 278. 
—size of, 65. 
—weight of, 69. 
King Cobra, 602. 
King’s yellow, 497. 
Kirmani Owa, 694. 
Kleptomania, 363. 
Knives, rust stains on, 104. 
Kodro, 699. 
Kodon, 699. 
Krait, 602; bite by, 604. 
Kuchila, 700. 
—lata, 700. 
Kunkel’s test, 379. 
Kurchi, bark, 706. 


caused by, 190; 


L 


Labarraque’s disinfecting fluid, 491. 
Labia, in delivery, 300, 301. 
——-in virginity, 290. 
Labour, precipitate, 354. 
—premature, 332. 
—prolonged, 353. 
Laburnum, 599. 
Lachrymators, 745. 
—poisoning by, 745. 
Lal. Chitra, 207, 336, 337, 587. 
Lal Mirch, poisoning by, 580. 
Landolt’s test, 471. 
Lapis infernalis, 554, 
Larynx, decomposition of, 135. 
—examination of, 64. 
—spasm of, as a cause of death of 
infantis, 352. 
—wounds of, 261. 
Lathyrism, 698. 
Lathyrus sativus, poisoning by, 698. 
Laughing gas, poisoning by, 743 
Lavang as abortifacient, 336. 
Law in relation to medical men, 403. 
Lead, 536. 
—acetate, 536. 
—acute poisoning by, 538. 
—carbonate, 537. 
—chemical tests for, 542. 
—chloride, 537. 
—chromate, 537. 
—chronic poisoning by, 539. 
—compounds of, 536. 
—elimination of, 545. 
—iodide, 537. 
—medico-legal points in poisoning by, 
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Lead, monoxide, 537. 

—nitrate, 537. 

—subacetate, 537. 

—subacute poisoning by, 538. 

—sulphate, 537. 

—sulphide, 537. 

—tetra-cthyl, 537. 

—tetroxide, 537. 

—treatment in poisoning by, 539, 541. 
Leading questions to a witness, 11. 
Legal medicine, ‘1. 

Legal procedure, at an inquest, 2; in 

criminal Courts, 1. 

Legitimacy, 303. 

—AAct, 303. 

—medico-legal points in, 305. 
Legitimate child, 303. 

Lepers Act, 418. 

Leshianism, 329. 

Lesbian love, 329. 

Leucomaines, 610. 

Leucomalachite preen test, 89, 91, 

Levant nut, 598. 

Lewisite, poisoning by, 745, 

Lex’s test, 472. 

Licbermann’s test, 472. 

Ligature, 147. 

—in strangulation, 154. 

—mark in hanging, 148. 

—marics, in a dead bady, 62, 71. 
Lightning, 197. 

—ilhustrative cases of, 199. 

post-mortem apdearances in, 199. 

—symptoms in, 198. 

—treatment of, 199. 

Lips, in identifiention, 43. 

—injuries to, 259. 

Liquor, ammoniz fortis, 481, 
—otasse, 482, 
—sodia, 482. 

Litharge, 537, 543. 

Live-birth, 344, 
—evidence of, 345. 

Liver, decomposition of, 185, 136. 
—examination of, 65. 
—injuries of, 273, 

—gize of, 65, 

—weight of, 69. 

Liver of sulohur, 562. 

Lividity, cadaveric, 122, 125, ' 

Lobelia, 712. 

—inflata, 712. 

—nicotians: folia, 712. 

—poisoning by, 712, 
Lobeline, 712. 

Lochia, 300. 

—alba, 301. 

—rubra, 301. 

—serosa, 301. 

Loha, 555. 

Lolium temulentum, poisoning by, 699. 

Lords and ladies. poisoning by, 596. 

Lucid interval, 364. 

Lucifer matches, poisoning by, 487. 

Luminal, poisoning by, 655. 

Tminesesnce test for blood stains, 91. 

Lunacy (See Insanity), 362. 

Lunacy certificates, 383, 384. 

Juunar caustic, 554, 

Lunatics, civil responsibility of, 387. 
—criminal responsibility of, 392. 
—discharge of, 386. - | 
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lunatics, escape and re-capture of, 387. 
—illegal detention of, 387. 

Lung irritants, 745. 

Teungs, changes in, after live-birth, 345, 


--decomposition of, 135, 137. 
—examination of, 64. 
—hydrostatic test for, 347. 
Lungs, weight of, 69. 
—wounds of, 265. 
Lust murder, 330. 
Lye, 481. 
Lynching, 151, 153. 
Lysol, poisoning by, 473. 


M 


Maccai, 699. 
Maceration of fcetus in utero, signs of, 
Madak, 624. 
Madar, 336, 337, 583. 
—juice, 584, 585. 
Maggots, in decomposition, 133. 
Magistery of bismuth, 552. 


Magistrates, 7; classes of, 7; powers of, 9. 


Magnan’s symptom, 690. 
Magnesium, poisoning by, 563. 

—sulphate, 465, 563. 

Magnus’s test, 123. 

Mahomedan, females, 21. 
—males, 21. 

Mahomedans, 21. 

Main phal, 336. 

Maize, 699. 

Majority, aitainment of, 38, 39. 

Majun, 684, 

Makoi, 683. 

Male organs, injuries of, 280. 

—local diseases of, 286. 

--malformations of, 285. 
Malformations, in impotence, 284, 285. 

—as a cause of death in infants, 352. 
Malingering, 421. 

Malkangani, 336. 
Malpraxis, 412. 

—civil, 412. 

—criminal, 413. 

—illustrative cases of, 413, 416, 417. 
Malonurea, poisoning by, 653. 
Mammary changes, in pregnancy, 295. 
Manganese, 556. 

—acute poisoning by, 557. 

-—~chemical tests for, 557. 

—chronic poisoning by, 557. 

—dioxide, 557. 

Mania, 370. 

Manic-depressive insanity, 370. 

Mansil, 497. 

Manslaughter, 233. 

Manyar, 603. 

Marihuana, 685. 

Marking ink, 581. 

Marking nut, 207, 336, 581. 

—poisoning by, 581. 

Marquis’s test, 622. 

Marriage contract, in relation to age, 38, 

Marsden’s vermin-killer, 700. 

Marsh’s test, in antimony, 522. 
—in arsenic, 509. 


Masked epilepsy, 380: 

Masochism, 330. 

Massicot, 537. 

Mayer’s reagent, 446. 

MecNaughten case, 394. 

—rule, 395. 

Meadow saffron, 589. 

Mechanical, injuries, 205. 

Mechanical, poisons, 433, 611. 
—violence in criminal miscarriage, 336. 
—violence in infanticide, 355, 
—violence in rape, 313. 

Meconiec acid, 616, 622. 

Meconium, in bowel, 341. 

Medical certificate, 12. 

—in lunacy, 383, 384. 

Medical evidence, 12. 
—Act, 403. 
—Council, 403, 404. 
—Jurisprudence, 1. 
—jurist, 1. 

—witness, 10, 15. 

Medico-legal deaths, classification of, 117. 

Medico-~legal reports, 12. 

Medinal, poisoning by, 655. 

Melancholia, 370, 373. 

Memory, in identification, 20, 58, 

Meninges, examination of, 63. 

Menses, cessation of, in pregnancy, 294. 

Menstrual blood, 88, 91. 

Mental hospital, 383. 

—discharge from, 386. 
—escape from, 387. 
—illegal detention in, 387, 
—restraint in, 383. 

Mental power, in identification, 20, 58. 

Merbaphen, 526. 

Merecurgan, 526. 

Mercuric chloride, 524. 

—cyanide, 525, 729. 
—iodide, 524. 
—methide, 525. 
—-oxide, 524. 
—nitrate, 525. 
—sulphate, 525. 
—sulphide, 525. 
—sulphocyanide, 525. 

Mercurochrome, 526. 

Mercurome, 526. 

Mercurous chloride, 525. 

Mercurous nitrate, 525. 

Mercury, 523. 

—acute poisoning by, 526. 
—chemital tests for, 529. 
—chronic poisoning by, 529. 
—compounds of, 524. 

—diagnosis of poisoning by, 527. 
—dimethyl, 525. 

—medico-legal points in, 530. 
—post-mortem appearances of, 528. 
—treatment of, 527, 529. 

Mersalyl, 526. 

Mescal buttons, poisoning by, 688. 

Mescaline, 688. 

Mesentery, decomposition of, 135, 136. 

Metacetaldehyde (Metaldehyde), poison- 

ing by, 637. ° 

Meta fuel, 637. 

Metallic irritants, 433, 496. 

Metallic poisons, chemical analysis of, 446, 

44 


7. 
Methzemoglobin, spectrum of, 94. 
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Methanol, poisoning by, 634. 
Methi, as abortifacient, 336. 
Methyl alcohol, poisoning by, 634. 
Methylamine, 610. 
Methyl Benzoyl-Ecgonine, 688. 
Methyl bromide, poisoning by, 636. 
Methyl chloride, poisoning by, 635. 
Methylated spirit, 627, 634. 
Methyl salicylate, poisoning by, 477. 
Metia sindur, 5387. 
Middle ear, change in, for live-birth, 346, 
351. 
Milk hedge, 593. 
Miller’s rat powders, 700. 
Millon’s reagent, 472, 654. 
Millon’s test, 471. 
Mineral acids, 454. 
—poisoning by, 453. 
—post-mortem appearances of, 455. 
—symptoms of, 454. 
—treatment of, 454. 
Mineral stains, 105. 
Minium, 937. 
Mirbane, oil of, 663. 
Miscarriage, 332. 
—accidents from criminal, 338. 
—artificial, 333, 334. 
—causes of, 332. 
—classification of, 332. 
—criminal, 332, 334. 
—definition of, 332. 
—evidence of, 339. 
—justifiable, 332, 333. 
—legal bearing in, 334. 
——means to induce, 335 
—natural, 332. 
Mitchell’s pills, 519. 
Mitha Zahar, 723. 
Mitscherlich’s test, 488. 
Mochni, 699. 
Modes of death, 117. 
—in survivorship, 145. 
Molliseh’s test, 115. 
Momordica charantia, as abortifacient, 336. 
Monk’s hood, 723. 
Monochloromethane, poisoning by, 635. 
Monorchids, in impotence and sterility of 
males, 286. 
Monster, in legitimacy, 303. 
Morbus ecseruleus, 352. 
Moringa Pterygosperma, 336, 598. 
—poisoning by, 598. 
Morison’s pills, 595. 
Morning sickness, sign of pregnancy, 295. 
Morphine, 616. 
—tests for, 622. 
Morphinism, 626. 
Morphinomania; 626. 
Mostuki, 699. 
Mucuna pruriens, poisoning by, 614. 
Mudrasang, 5387, 547. 
Mummification, 122, 143 
—artificial, 143. 
—in foetus, 344, 
—of cord, 351. 
—time of, 143. 
Muriatie acid, poisoning by, 462. 
Muscarine, 610, 696. 
Muscles, contusions of, 282. 
Mushrooms, poisoning by, 696. 
Mustard gas, 744. 
Muthanol, 553. 
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Mutilated bodies, cxamination of, 71. 
—remains for determining sex, 26. 
Mutilomania, 363. 
Mylabris cichorii, 600. 
—pustulata, 600. 
Myristica fragrans, as abortifacient, 336 ; 
poisoning by, 672. 
Mytilotoxine, 610. 
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Neepala, poisoning by, 571. 

Nag, 602. 

Nagdown, 597. 

Nails, arsenic in, 505. 

—in decomposition, 140. 
Namal, 565. 

Naphtha, 668. 

Naphthalene, poisoning by, 661. 

Naphthaline, poisoning by, 661. 

Narcotic poisons, 615. 

Narcotine, 615, 616. 

Nasal irritants, 744, 746. 

Necrophagia, 330. 

Neerophilia, 316. 

Needles, poisoning by, 613. 

Nembutal, poisoning by, 656. 

Neonal, poisoning by, 656. 

Neoarsphenamine, 499. 

Neokharsivan, 499. 

Neosalvarsan, 499. 

Neostibosan, 519. 

Neotrepol, 553. 

Nerin, 717. 

Nerium odorum, 337, 716. 
—poisoning by, 718. 

Neural poisons, 747. 

Neurine, 610, 

Neurotic poisons, 615. 

Neurotics, 433. 

New Cacodyle, 498. 

Nickle, 568; poisoning by, 569. 
—carbonyl, 568. 

-—-chemical tests for, 569, 
Nicotiana tabacum, 709. 
Nicotine, poisoning by, 709. 

—chemical tests for, 710. 
Nicotianine, 709, 

Nightshade, deadly, 679. 
Woody, 683. 

Nila tutia, 533. 

Nishotar, 593. 

Nitre, 560, 

Nitric acid poisoning by, 460. 
—illustrative cases, 462. 
—tests for, 461. 

Nitric-oxide haemoglobin, 741. 

Nitrobenzene, poisoning by, 663. 

Nitrobenzol, poisoning hy, 663. 

Nitrogen monoxide, poisoning by, 743. 

Nitroglycerin, poisoning by, 667, 

Nitroxyhaemoglohin, 741. 

Nitrous oxide, poisoning by, 743. 

Nobel’s blasting oil, 667. 

Non-metallic poisons, 433, 485. 

Nose, injury of, 258; in identification, 43. 

Novarsenobenzol, 499. 

Novarsenobillon, 499. 

Novarsurol, 526. 

Novoeaine, 690. 

Nubile virgins, rape on, 313. 

Nutmeg, poisoning by, 672. 
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Nuts, levant, 598. 
—marking, 581. 
—soap, 599. 

Nux vomica, poisoning by, 701. 
—seeds, 700. 

Nylofanol, 658. 

Nymphe, in virgins, 290 
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Oath, 10. 
—Hippocratic, 410. 
—Ayurvedic, 410. 

Oblivon, 656. 

Obsession, 363. 


Occupation marks, in identification, 20, 


Oduvan, poisoning by, 594. 
Oduvin, 594. 
Oesophagus, decomposition of, 135, 137. 
—examination of, 64. 
—wounds of, 261. 
Offences, sexual, 310. 
—unnatural, 310, 323. 
Oil, castor, 570. 
—croton, 571. 
—kerosene, 668. 
—of absinthe, 695. 
—of bitter almonds, 663, 729. 
—of eucalyptus, 671. 
—of mirbane, 663. 
——of pennyroyal, 335. 
—of poppy seed, 615. 
—of savin, 335, 592. 
—tansy, 335. 
—of turpentine, 335, 670. 
—of vitriol, 455. 
—of wintergreen, 477. 
Oleander, sweet-scented (white), 716. 
—yellaw, 719. 
Oligospermia, 112. 
Omentum, decomposition of, 135, 136. 
Ophidia, 602. 
Ophitoxzemia, 604. 
Opium, 615. 
—alkaloids of, 616. 
—chemical analysis of, 622. 
—diagnosis of poisoning by, 619. 
—habit, (eating), 624. 
—medico-legal points in 623. 
—-official preparations of, 617. 
—poisoning by, 617. 
—proprietary medicines of, 617. 
—tests for, 622. 
treatment for, 620. 
Oral evidence, 12, 14. 
Ordeal Bean, 707. 
Organic acids, poisoning by, 465. 
Organic poisons, 433, 570. 
Ornaments, in identification, 20, 57. 
Orpiment, 497. 
Osmic acid, 569. 
Osmium tetroxide, 569. 
poisoning by, 569. 
Ovum, as a sign of pregnancy in the 
dead, 299. 
Oxalic acid, 465. 
—chemical analysis of, 467. 
—medico-legal points, 468. 
—poisoning by, 466. 
—post-mortem appearances of, 467. 
—treatment of, 467. 





Oxidation test, 657. 
Oxydimorphine, 620, 626. 
Oxyhemoglobin, spectrum of, 93. 


P 


Peederasty, 323. 
Palet’s reaction, 725. 
Pancreas, injuries of, 273. 
Papadkhara, 481. 
Papaverine, 616. 
Papaya seed as abortifacient, 336 
Papita, as abortifacient, 336. 
Para, poisoning by, 523. 
Paraffin, 668. 
Paraldehyde, poisoning by, 651. 
Paralysants, poisoning, by, 744, 746. 
Paralysis, general of the insane, 378. 
—in lead poisoning, 540. 
Paranoia, 375. 
Paris Green, 497. 
Parsi males, 22. 
—women, 22. 
Parson in the pulpit, 596. 
Paspalam scrobiculatum, poisoning by, 
699. 
Pasu, 594. 
Paternity, 305, 309; cases of disputed, 101. 
Pattinson’s white lead, 537. 
Pearl ash, 480. 
Pearl White, 552. 
Pellagra, 699. 
Pelvis, sex from, 27. 
Penal Code, Indian (See Appendix IV). 
Penge murder case, 181 
Penis, wounds of, 280. 
Perforation, in poisoning, 441, 442. 
Peripheral poisons, 433, 747. 
Peritoneum, examination of, 64. 
Permanganate of potassium, 556. 
—in opium poisoning, 620. 
—poisoning by, 557. 
Pernocton, poisoning by, 656. 
Peronin, 616. 
Persian insect powder, 591. 
Petrol, poisoning by, 668. 
Petroleum, poisoning by, 668. 
Peyote, poisoning by, 688. 
Phanodorm, poisoning by, 656. 
Pharaoh’s serpents, 525. 
Pharbitisin, 593. 
Pharbitis seeds, poisoning by, 593. 
Phenacetin, poiscning by, 656. 
Phenazone, poisoning by, 656. 
Phenic acid, poisoning by, 469. 
Phenobarbital, 655. 
Phenobarbitonum, 655. 
Phenolphthalein, reagent, 90. 
—test, 90. 
Phenol, poisoning by, 469. 
—camphor, 470. 
Phenoquin, 658. 
Phenyl alcohol, poisoning by, 469. 
Phenylenediamines, poisoning by, 661. 


. Phenyl-ethyl-barbituric acid, 655. 


Phenyl isocyanide test, 657. 
Phitkari, 562. 

Phoorsa, 603. 

Phosgene, poisoning by, 749. 
Phosphine, poisoning by, 490. 
Phosphine, test, 488. 
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Phosphoretted hydrogen, poisoning by, 
490 


90. . 
Phosphorus, 485. 
—acute poisoning by, 486. 
—chronie poisoning by, 487. 
—tesis for, 488. 
—treatment of, 487, 488. 
—varieties of, 485. 
Phossy-jaw, 488. 
Photographs, for identification, 42. 
Physic nut, 595. 
Physostigmatis semina, 707. 
Physostigma venenosum, 707. 
Physostigmine, poisoning by, 707. 
Picric acid, poisoning by, 475. 
—reagent, 446. 
Picrotoxin, poisoning by, 598. 
Pila kaner, 719. 
Pilocarpine, poisoning by, 712. 
Pilocarpus microphyllus, 712. 
Pine apple as abortifacient, 336. 
Pithing, 263. 
Pithori, 593. 
Placenta, disease of, as a cause of death 
of infants, 352. 
—preevia, 352. 
—separation of, 352. 
Platinie chloride reagent, 446. 
Platinum, poisoning by, 968. 
Ploucquet’s test, 347. 
Plumbagin, 587. 
Plumbago rosea, 207, 336, 337, 587. 
—poisoning by, 587. 
Plumbago zeylanica, 207, 336, 337, 587. 
Plumbism, 539. 


Poisons, 42 
—Act, 422. 
—action of, 436. 
—alternative classification of, 433, 
434, 435. 


—causes modifying the action of, 436. 

—channels of elimination in, 436. 

—chemical analysis of, 442. 

—classification of, 433. 

—definition of, 422. 

—diagmosis of, 439. “ 

—duty of medical practitioner in 
suspected cases of, 447. 

—law relating to, 422. 

—methods of administering, 487. 

—post~mortem appearances of, 439. 

—sale of, 422. 

—treatment in cases of, 449. 

Police, inquest, 2. 

—surgeon, 2. 

Pomum Adami, in age, 37. 

Poppy, capsules, 615. 
—seeds, 615. 

—seed oil, 615. 

Poroscopy, 46. 

Porphyroxine test, 622. 

Post-epileptic insanity, 380. 

Post-ka-doda, 615, 

Post-mortem, caloricity, 125. 
—delivery, 128, 339, 354. 
—examination, 59. 

—external, 61. 

—instruments for, 61. 
—internal, 63. 

—object of, 59; rules of, 59. 

Post-mortem, report, 59. 
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Post-mortem, rigidity, 127. 

—staining, 122, 125; time of, 125. 
Potassium antimonyl tartrate, 518. 
Potassium, poisoning by, 560. 

—arsenate, 497. 

—arsenite, 497. 

—binoxalate, 469. 

—bromide, 491. 

—carbonate, 480. 

—chlorate, 561. 

—chromate, 559. 

—cyanide, 729, 730. 

—dichromate, 559. 

—flerrocyanide, 104, 735; test, 740. 

—hydrate, 480 

—hydroxide, 480. 

—iodide, 493. 

—nilrate, 560. 

permanganate, 556; poisoning by, 


—gulphate, 562. 
—sulphide, 562. 
—sulpho-eyanide, 104. 
Precipitin, 95. 
Precipitin test for blood, 95; for semen, 


—application of, 96. 

—limitations of, 97. 

—technique of, 96, 

Precipitate labour, 350. 
Pre-epileptic insanity, 380, 
Pregnancy, 290. 293. 

—age in, 287, 288. 

—average duration of, 305. 

—concealment of, 295. 

—legal questions in, 293. 

—maximum period of, 306. 

—minimum period of, 307. 

—objective signs of, 295. 

—signs of, in the dead, 299. 

—subjective signs of, 294. 

—tests for, 298, 299. 

--unconscious, 360. 
Presumption, of death, 144. 

—of survivorship, 144. 
Preternatural combustibility, 197. 
Privileged communications, 410. 
Professional secrets, 17, 410, 
Prolonged labour, 353. 

Prontosil, poisoning by, 658. 
Proof spirit, 627. 

Proponal, poisoning by, 656. 
Prosecuting Inspector, 11. 
Protargol, 554. 

Prussian blue test, 733. 

Prussie acid, poisoning by, 729. 
Psychic epilepsy, 380 
Ptomaines, 610. 

Puberty, in female, 287. 

—in male, 285. 

Pugilistic attitude (posture), 129, 192. 
Purgatives, in criminal miscarriage, 336. 
Putrefaction, 122, 131. 

—circumstances modifying, 139, 

—external phenomena of, 131. 

—internal phenomena of, 135. 

—-in water, 137. 

—tables of, 134, 135, 138. 
Putty powder, 558. 

Pyramidon, poisoning by, 657. 
Pyridine, poisoning by, 661. 
Pyrogallic acid, poisoning by, 474. 
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Pyrogallol, poisoning by, 474. 
Pyromania, 363. 
Pyroxylic spirit, poisoning by, 634. 


Q 


Quickening in pregnancy, 295. 

Quicksilver, 523. 

Quick with child, 295. 

Quinina, 715. 

Quinine, as abortifacient, 335. 
—poisoning by, 715. 

Quinophen, 658. 

Quotations, in medical evidence, 17. 
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Race, 21. 
—caucasian, 22. 
—in skeleton, 22. 
—Mongolian, 22. 
—Negro, 22. 
Radio-active substances, 569. 
—poisoning by, 569. 
Radio-humeral index, 23. 
Railway spine, 263. 
Raj Nag, 602. 
Raj Samp, 602. 
Randia dumentorum, as 
336. 
Rape, 38, 39, 310. 
—accidents following, 316. 
—age of the male in, 311. 
—age of the victim in, 312. 
—consent in, 311. 
—definition of, 310, 
v~examination of accused in, 316. 
—examination of clothes in, 313. 
—examination of genitals in, 313. 
—examination of victim in, 312. 
false charges of, 315. 
—illustrative cases of, 319. 
—on adult women, 314. 
—on children, 314. 
—on nubile virgins, 313. 
—law in relation to, 310. 
—marks of violence in, 313. 
—medico-legal questions in, 317. 
—under narcotics or anesthetics, or 
during sleep, 318. 
Rasakapoor, 525. 
Ras sindoor, 525. 
Rati, 574. 
Reagent, Mayer’s 446. 
—Schiebler’s, 446. 
—Sonnenchein’s, 446. 
—Wagner’s, 446. 
Realgar, 497. 
Reception order, into a mental hospital, 
383. 
Rectum, injuries of, 272. 
Red, arsenic, 499. 
—chromate, 559. 
—lead, S37. 
—pepper, . 
~—phosphorus, 485. 
—spirit of nitre, 460. 
Reefers, 685. 
Re-examination, of a witness, 11. 
Regional injuries, 249. 
Reinsch’s test, 508, 522, 530. 


ahortifacient, 
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Relaxation, primary, 127. 
—secondary, 127, 131. 
Reports, medico-legal, 12, 13. 
Respiration, artificial, in drowning, 170, 
171. 
—cessation of, 122. 
—tests for cessation of, 123. 
Responsibility, civil, 387. 
—criminal, 392; age for, 38. 
—of a medical man for negligent acts 
of nurses or students, 414. 
—of a physician in criminal matters, 
412, 
—of managers of a public hospital 
for negligent acts of its medical 
staff, 415. 
Restraint of the insane, 382. 
Revenchino shero, 592. 
Rhitha, 599. 
Ribs, 27. 
—examination of, 64. 
—fracture of, 264. 
Ricin, 570. 
Ricinug communis, poisoning by, 570. 
Rigidity, cadaveric, 127. 
Rigor mortis, 127. 
;—circumstances modifying, 128. 
—-conditions simulating, 129. 
—duration of, 128. 
—onset of, 128. 
Rock oil, 668. 
Rough on rats, 499. 
Roussin’s crystals, 710; test, 710. 
Russell’s viper, 603. 
Russian fleas, poisoning by, 614. 
Rust stains, 104. 
Ruta graveolens, poisoning by, 599. 
Ruxton case, 72. 


S 


Sabadilla, 589. 

Sabji, 684. 

Sadism, 330. 

Sadist, 330. 

Safeda, 537. 

Safed dhatura, 673. 

Safed tutia, 548. 

Sajjikhara, 481. 

Sal ammoniac, 336. 

Sal, de duobus, 562. 
—polychreest, 562. 
—prunelle, 560. 

Salicylic acid, poisoning by, 476. 

Salt of saturn, 536. 

Salt of Tartar, 480. 

Salts, of sorrel, 469. 
—essential, of lemon, 469. 

Saltpetre, 560. 

Salvarsan, 498. 

—poisoning by, 506, 508. 

Sal volatile, 480. 

Salyrgan, 526. 

Sankhya, 496. 

Sanocrysin, poisoning by, 567. 

Santonin, poisoning by, 694. 

Sapindas trifoliatus, poisoning by, 599. 

Saragwa, as an abortifacient, 336. 

Satap, 599. 

Saturnine poisoning, 539. 

Saturnism, 539. 

Savin, 335, 592. 
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Saw-scaled viper, 603. 
Scalds, 186. 
Sealp, injuries of, 249; wounds of, 250. 
Scammony, poisoning by, 593. 
Sears, 20, 52. 
—age of, 53. 
—appearance of, 52. 
—character of, 52. 
—disappearance of, 52. 
—srowth of, 53. 
—illustrative case of, 53. 
Schaffer’s method of artificial respira- 
tion, 170. 
Scheele’s green, 497. 
—acid, 731. 
Scheibler’s reagent, 446. 
Scherer’s test, 488. 
Schiff’s reagent, 635. 
Schindelmeiser’s test, 710. 
Schonbein’s test, 89. 
Schultze’s method of artificial inflation, 
349. 
Schweinfurt green, 497. 
Scopolamine, 682, 683. 
Scorpions, stings by, 608. 
Sehund. 593. 
Self-inflicted wounds, 246. 
—illustrative cases of, 246. 
Semecarpus anacardium, poisoning by, 


581. 
Semen, 106, 107. 
Seminal stains, 106. 
—Barberio’s test for, 109. 
—biological examination of, 106, 112. 
—chemical examination of, 106. 
—Farnum’s biological test for, 112. 
—Florence test for, 106. 
—microscopical examination of, 106, 
109. 
~—~physical examination of, 106. 
Sessions, Court, 8. 
—Judge, 8 
Sex, 20, 23. 
—concealed, 23, 26. 
—doubtful, 26. 
—in survivorshiv, 145. 
—of decomposed bodies, 26. 
—of skeleton, 26. 
Sexual Offences, 310. 
Shah Daula’s chuha, 367. 
Shajna, 336, 598. 
Sharagava, 598. 
Sheep-din. 499. 
Shinoarf, 525. 
Shisha, 536. 
Shock, as a cause of death in wounds, 
231, 232. 
Shohana, 494. 
Shot-gun, 219. 
—wounds caused by, 219, 220. 
Sialkanta, 597. 
Siddhi, 684. 
Signs, of death, 121. 
—of delivery, 300. 
—of pregnancy. 294. 
—of virginity, 290. 
Silver, acute poisoning by, 554. 
—arsphenamine, 499. 
onic poisoning by, 554. 
Silver, cyanide, 729. 
—nitrate, 554; test for hydrocyanic 
. acid, 733. . 


an 
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Silver, salvarsan, 498. 
—tests for, 555. 

Sindur, 537. 

Sipichand, 524. 

Sirka, 478. 

Skeleton, sex of, 26. 

Skin, changes in, 121, 124; in a new- 

born infant, 351. 
—pigmentation of, in pregnancy, 296. 

Skull, 251. 

—base of, 252. 
—changes in insanity, 365. 
—fracture of, 251. 

Sleep, delivery during, 355. 
—rape during, 318. 

Smegma and rape, 317. 

Smothering, 165. 

Snakes, 602. 

-——poisoning by, 604. 
—treatment of, 605. 
—varielics of, 602, 603, 604, 

Snake, venom, 604. 

—wood, 700. 

Soamin, 498. 

Soap-lees, 481. 

Soap lye, 481. 

Soap nuts, 599. 

Soda, 481. 

Sodium, poisoning by, 565. 
—amytal, poisoning by, 656. 
—arsenate, 497, 

—arsenite, 497, 
—aurothiosulphate, 567. 
—barbitone, 655. 

—borate (biborate), 494. 
—bromide, 49] 

—cacodylate, 498, 
—carbonate, 481. 

—chloride, poisoning by, 565 
—fluoride, poisoning by, 464. 
—hydrate, 480. 

—hydroxide, 480. 

—hitrite, poisoning by, 566. 
—salicylate, 476. 
~Silico~fluoride, 464. 


Sodomy, 323. 
~exarnination of the active agent in, 
—examination of the passive agent 
in, 326. 


Solanum, duleamara, 683. 

—indicum, 683. 

—Jacquinii, 683. 

—nigrum, 683. 

—-tuberosum, 683, 
Soluble barbitone, poisoning by, 645. 
Somalkhar, 496. 
Somniferous poisons, 433, 615, 
Sona, poisoning by, 567. 
Soneryl, poisoning by, 656. 
Sonnenchein’s reagent, 446. 
Sorakhar, 560. 
Sowa, as an abortifacient, 336. 
Spanish fly, 600, 
Spectroscopical, examination of blood, 


test, for carbon monoxide, 739. 
Speech, in identification, 20, 57. 
Spermatozoa, 109, 110, 111. 

Spinal cord, examination of, 66. 

—injury of, 261. 

Spinal poisons, 433, 700. 
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Spine, concussion of, 263. 
—cxamination of, 66. 
—fractures of, 261. 

—injuries of, 261. 

Spirit, of salts, 462. 
—of turpentine, 670. 

Spleen, decomposition of, 135, 136. 
—exomination of, 65. 

—rupture ol, 274; illustrative cases 
of, 276, 277. 

—gize of, 65. 

—weight of, 69. 

—wounds of, 277. 

Spontancous combustion, 197. 

Spotted hemlock, poisoning by, 747. 

Squill, poisoning by, 596. 

Staining, post-mortem, 122, 125. 

Stains, blond, 86, 87. 

—dye, 195. 
—mineral, 105. 
—rust, 104. 
—sgeminal, 106. 
—vogctable, 105. 

Stannic chloride, 558. 

Stannous chloride, 558. 

Staphisagrine, 590. 

Starvation, 179. 

“cute, 179. 

-chronic, 179. 

conditions influencing, 180. 

fatal period of, 180. 

 medico~-legal questions in, 181. 

—post-mortem appearances in death 
from, 180, 181 

—symptoms of, 179, 

-- treatment of, 180. 

Stas-Otto process, 444. 

Static test, 347. 

Stature, 77, 78. 

Stavesacre, poisoning by, 590. 

Sterility, 284. 

—in the female, 287, 
—in the male, 284. 
-uostions relating to, 284. 
Sternum, examination of, 64; fracture of, 


265. 

Sternutators, 744. 
—-poisoning by, 746. 

Stibamine, 519. 

Stibenyl, 519, 

Stibine, 519. 

Stibophen, 519. 

Stibosan, 519. 

Stigmata maides, poisoning by, 699. 

St. Ignatius beans, 700. 

Still-births, 244. 

Still-born child, 344. 

Stomach, changes in, 345, 350. 
—decomposition of, 136. 
—examination of, 65. 
—post-mortem digestion in, 144. 
—effeats of poison on, 441. 
—rupture of, 271. 

—weight of, 69, 
tube, use of, in poisoning, 449. 

‘ Stovarsol, 498. 

Stramonium, 673 ; seeds, 675. 

Strangulation, 153. 
appearances on the neck, 154. 
——causes of death in, 154, 
—dlefinition of, 153. 

—feigned, 161. 


Strangulation, illustrative cases of, 162. 
—in infanticide, 356. 
—ligature mark in, 154. 
—medico-legal questions in, 158. 
post-mortem appearances of, 154. 
—symptoms of, 154, 
—treatment of, 154. 
Strophanthin, poisoning by, 715. 
Strophanthus, 715. 
strychnine, 700. 
—poisoning by, 701. 
—tests for, 703. 
Strychnos colubrina, 700. 
—ignatii, 700. 
—nux vomica, 700. 
—tieute, 700. 
Stupor in katatonia, 377. 
Subarachnoid heemorrhage, 256. 
Subpecena, 9. 
Subchloride of mercury, 525. 
Subdural haemorrhage, 255. 
Subsulphate of mercury, 525. 
Sudden death, 120. 
—causes of, 120, 121. 
Suffocation, 164. 
—~causes of, 164. 
—definition of, 164. 
—dfatal period of, 166. 
-~illustrative cases of, 167. 
-~in infanticide, 354, 355. 
—-medico-legal questions in, 167. 
—mode of death in, 166. 
—post-mortem appearances from, 


166. 

Sugar of lead, 536. 
Suggilation, 122, 125. 
Suicidal wounds, 238. 
Suicide, in burns, 195. 

—jin drowning, 177. 

—in hanging, 151. 

—in starvation, 182. 

—in strangulation, 159. 

—in suffocation, 167. 
Suis, poisoning by, 576. 
Sukhadarshan, poisoning by, 597. 
Sukka sharab, 651. 
Sulfarsenol, 499. 
Sulphanilamide, poisoning by, 658. 
Sulpharsenobenzene, 499. 
Sulpharsphenamine, 499. 
Sulphate of indigo, poisoning by, 455, 456. 
Sulphocyanide, (thiocyanate) test, 733. 
Sulphomolybdie acid test, 630. 
Sulphonal, poisoning by, 652. 
Sulphonamide, poisoning by, 658. 
Sulphonmethane, 652. 
Sulphur dioxide, poisoning by, 743. 
Sulphuretted hydrogen, poisoning by, 

4 


Sulphuric acid, poisoning by, 455. 
. —post-mortem appearances in, 456. 

—properties of, 455. 

—tests for, 457. 
Sulphuric ether, poisoning by, 638. 
Sulphurous acid gas, poisoning by, 743. 
Sulphurous anhydride, poisoning by, 743. 
Sunstroke, 184. va 
Supari, poisoning by, 713. 
Superbine, 596. 
Superfecundation, 305, 308. 
Superfeetation, 305, 308.. 
Supposititious children, 305. 
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Suran, 597. 
Surma, 519, 587. 
Survivorship, 144. 
—conditions in determining, 145. 
Suspended animation, 122. 
—cases of, 122. 
Sympathetic disturbances, as a sign of 
pregnancy, 295. 
Syncope, 117, 118. 
—causes of, 118. 
—post-mortem appearances of, 118. 
—symptoms of, 118. 
Synthetic dye stains, 105. 
Syphilis, in rape, 317. 
—in unnatural offences, 327, 


T 


Table salt, poisoning by, 565. 
Takayama, reagent, 93. 
Talispatra, 591. 
Tamba, poisoning by, 533. 
Tambaku, 709. 
Tankankhar, 494, 
Tannin reagent, 446. 
Tar camphor, poisoning by, 661, 
Tardieu’s spots, 64, 119. 
—in suffocation, 166, 167. 
Tartar emetic, 518. 
Tartaric acid, poisoning by, 479. 
Tattoo marks, 20, 53. 
—artificial removal of, 54. 
—designs of, 53. 
isappearance of, 53. 
Taxus baccata, poisoning by, 591, 
Taxine, 591. 
Tear gases, 744, 745. 
Technique for determining blood groups, 
100 


Teeth, artificial, 44, 
eciduous or milk, 28. 
—eneral characteristics of, 29, 
—Hutchinson’s, 29. 
—in identification, 48, 44, 
—injuries of, 259, 
—natural, 44, ° 
—permanent, 28, 29. 
—temporary, 28, 29. 
Teichmann’s crystals, 92. 
—test, 92, 
Telyabish, 724. 
Tenancy by courtesy of England, 303. 
Teora, 698. 
Terminalia Bellerica, poisoning by, 599. 
Testamentary capatity; 391. 
Testicles, contusion of, 280. 
—squeezing of, 281. 
Tests for alkaloids, 446. 
Tetrachlorethane, poisoning by, 646. 
Tetrachlor-methane, poisoning by, 645. 
Tetronal, poisoning by, 653. 
Thallium, 545, 
—acetate, 545, 
—chemical analysis of, 547. 
—miedico-legal points in, 547. 
~—poisoning hy, 546, , 
—sulphate, 546. 
Thebaine, 616. 
Thevetia neriifolia, poisoning by, 719. 
_.nevetin. 719, 
‘ZRohar, 593. ' ' 
y 


# 


Thorax, post-mortem exaniination of, 64. 
Thorn-apple, 673. 
Throat, wounds of, 245, 
Throttling, 153, 154; in infanticide, 357. 
Thumb impression, 46. 
Thymol, poisoning by, 474, 
Tibio-[cmoral index, 23. 
Tidhara, 593. 
Tin, poisoning by, 558, 
Tobaceo, 709. 
—camphor, 709, 
—poisoning by, 709. 
Toxicology, 1, 422. 
Trachea, decomposition of, 135, 
-—cxamination of, 64, 
—wounds of, 261, 
Trepol, 553. 
Tribadism, 329, 
Tribromethyl aleohol, solution of, 645, 
Trichlorethylene, poisoning hy, 647, 
Trichlor-cthylidene-glycol, GAY. 
Trichloromethane, poisoning by, 641. 
Tricks of manner and habit, in identifiea~ 
tion, 20, 58, 
Trigonella foonum-~graeecum, 336, 
Trihydrogen phosphide, poisoning by, 490, 
Tri-iodomethane, poisoning hy, 649, 
Trilene, poisoning hy, 647. 
Trinitrin, poisoning by, 667, 
Trinitroglycerin, poisoning by, 667, 
Trinitrophen, poisoning hy, 475. 
Trinilro-phenol, poisoning by, 47h. 
Trinilrotoluenc, poisoning, by, G66, 
Trional, poisoning by, 653. 
Triphala, 599. 
Trotyl, poisoning by, 666. 
Tryparsamide, 494, 
Turpentine, 670, 


—-Old, 89. 
Turpeth, black, 593. 

—mineral, 525, 

White, 593. 


U 


Uleeration, in poisoning, 441, 442. 
Umbilical, arteries, 352, 
~ecord, 351, 
a oherigy ey i, 351, , 
—heemorrhage from, 352, 
—knots of, 353, 
——mummifieation of, 35f, 
pressure on, 353. 
—prolapse of, 353. 
—Vvein, 352. 
—vesicle, 341, 
—Vvessels, 351, 
Unconscious, delivery, 355, 
——pregnancy, 360. 
Unnatural offences, 323. 
Unsoundness of mind, 362, 
Upas tree, 700, 
Urari, poisoning by, 748, 
Urea stibamine, 519, 
Urethra, injury of, 280. 
—rupture of, 280, 
Urginea, Indica, 596, 
—scilla, poisoning by, 596, 
Uterine changes, in delivery, 300, 301, 
~~contractions, in pregnaney, 297, 
souffle, 295, 297, 
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Uterus, 66. 
—-decomposition of, 135, 137. 
—examination of, 66. 
-—rupture of, 279. 
—sgize of, 66. 
—weight of, 69. 


V 


Vaginal canal, examination of, 66. 

Vagina, changes in delivery, 300, 301. 
in pregnaney, 296. 
—laceration of, 281. 

Vagitus, uterinus, 345. 
~—~vaginalis, 345. 

Van Deen's test, 89. 

Variot’s method of removing tattoo- 

marks, 55. 

Vault, fracture of, 251. 

Vegetable, hairs, 613; poisoning by, 614. 
chemical analysis of, 442. 
~poisons, 433, 570. 

Veratrine, poisoning by, 589. 

Veratrum, 589. 
album, 589. 
officinale, 589. 

——Viride, 589. 

Verbiseration, 377. 

Verdigris, 533. 

Vermilion, 525. 

Vermin killers, 700. 

Veronal, poisoning by, 653. 

Vertebral column, examination of, 66. 

Vesieants, 744. 

Vesieation, in burns, 194, 195. 

Vetch-poisoning, 698. 

Viability of a child, 305, 307. 

Vibert’s fluid, 92. 

Vibices, 125. 

Vinegar, 478. 

Violence, marks of, 62; in rape, 313. 

Violet powders, 496. 

Viperides, 602, G03. 

Viperine snakes, 603, 

' bites by, 605. 

Virginity, 290. 

——gigns of, 290. 

Viseera, preservation of, 66, 67, 68. 

-rulos for transmitting to Chemical 

examiner, 66, 67, 68. 

ali’s test, 680. 

“iolage, 459. 

inl, blue, 533. 

— green, 555. 

—oil of, 455. 

—throwing, 459. 

Voice, in identification, 20, 57. 


Volatile poisons, chemical analysis of, 444. 


Volitional acts, in wounding, 235. 
Volunteering a statement, 17. 
Vwlnerant poisons, 611. 

Vulva, wounds of,. 281. 


WwW 


Wagner's reagent, 446. 
Wake-Robin, 596. 
War gases, poisoning by, 744, 


Washerwoman’s hand, 174. 
Washing soda, 481. 
Wasps, stings by, 608. 
Water gas, 737. 
Water test, 554. 
Weapon, 225. 
—dangerous, 228. 
—kind of, 226. 
Wehster’s test, 667. 
Weed-killer, 499. 
Weight in determining age, 28, 30. 
Weppen’s reaction, 589. 
Wet method for analysing organic mix- 
tures, for metallic poisons, 447. 
Whipping, 8. 
White, arsenic, 496. 
—copperas, 548. 
—hellebore, 589. 
—lead, 537. 
—oleander, 716. 
—phosphorus, 485. 
—turpeth, 593. 
—-vitriol, 548. 
Winslow’s test, 123. 
Witness, 16. 
—box, 10. 
—common, 16. 
—competency, as, 38, 39. 
—examination of, 10. 
—expert, 16. 
—hostile, 11. 
—tinds of, 16. 
—medical, 10, 16. 
Wolfsbane, 723. 
Woody nightshade, 683. 

Wood, naphtha, poisoning by, 634. 
—spirit, poisoning by, 634. 
Workmen’s Compensation Act, 419. 

Worm wood, 694. 
—oil of, 695. 
Wounds, 205, 210. 
—age of, 228. 
-—ante-mortem and post-mortem, 236, 
237. 
—causes of death from, 229. 
— Classification of, 210. 
—gunshot, 210, 215. 
—illustrative cases of, 230, 235, 236, 
43 r 


243. 
—ineised, 210, 


‘ in infanticide, 358. 


—in putrefaction, 133. 

—lacerated, 214. 

—medico-legal aspects of, 225. 

—on a dead body, 62. 

—penetrating, 211. 

—punctured, 211. _ 
—gsuicidal, accidental and homicidal, 


238. 
Woorali (Woorara), poisoning by, 748. 
Wredin's test, 346, 351, _ 


x 


Xanthopsia, 694. 460, 
Xanthoproteic acid, 460, #2". 
Xenopus test of pregnaticy, 259, ee wa 
X-ray, burns caused byy,186.. = 
X-ray examination of bories mr age,’ 30 
—in pregnancy, 298. so 


B04 MEDICAL JURISPRUDENCE 
~ YY 


Yellow, arsenic, 497. 
—cross, 744. 
—jasmine, 708. 
—oleander, 719. 

Yew, 591. 

Yperite, 744. 


Welio-grains (corn), 046. 
—-paste, 546. 
Zine, 548. 
—acute poisoning by, 549. 
chloride, 548. 
—chronic poisoning by, 551 
oxide, 549. 
paste, 549. 
~gtearate, 649. 
—gulphate, 548. 
tests for, 551. 
omwhite, 548. 


Zangal, 533. 
aafran, 336. 





